


































































































































































































































































































































































































































































































































Plane Table Surveying



What is Plane Table Surveying?

The plane table surveying is the fast method of surveying. In this type of 
surveying plotting of the plan and field observations can be done 
simultaneously. 
In case of plane table surveying Geometrical conditions of site are 
manuscript in the map sheet using plane table and alidade after that 
topographic details are arranged on the map.

Principle of Plane Table Surveying 
The rays drawn from different points should pass through a single point i.e. 
a position of station point.
And the position of the table at any station should be same as that at 
previous station i.e the table should be accurately oriented at all 
subsequent stations.



Equipment Used in Plane Table Survey

1. Plane table
2. Alidade for sighting (telescopic or simple)
3. Plumb bob and plumb fork
4. Compass
5. Spirit level
6. Chain/Tape
7. Ranging rods
8. Tripod
9. Drawing sheet and drawing tools
10.Paper clips or screws



In a plane table surveying a table top, similar to drawing board  fitted onto a tripod is 
the main instrument. 
A drawing sheet is fixed on to the table top, the observations are made to the objects, 
distances are scaled down and the objects are plotted in the field itself.

Since the plotting is made in the field itself, there is no chance of omitting any necessary 
measurement in this surveying. However the accuracy achieved in this type of surveying 
is less. 
The most commonly used plane table is shown in Fig.1  It consists of a well seasoned 
wooden table top mounted on a tripod. (Sizes 40x30x15cm,60x75x15cm or 
50x60x15cm)
The table top can rotate about vertical axis freely. Whenever necessary table can be 
clamped in the desired orientation. The table can be leveled by adjusting tripod legs.

Top SurfaceBottom  Surface



Alidade
It is a straight edge ruler having some form of sighting device. One edge of the ruler 
is beveled and is graduated. Always this edge is used for drawing line of sight. 
Depending on the type of line of sight there are two types of alidade:

1) Plane Alidade
2) Telescopic Alidade

1) Plane Alidade
2) Telescopic Alidade



Plain Alidade:
A sight vane is provided at each end of the ruler. The vane with narrow slit serves as 
eye vane and the other with wide slit and having a thin wire at its center serves as 
object vane.
The two vanes are provided with hinges at the ends of ruler so that when not in use 
they can be folded on the ruler. Plain alidade is not suitable in surveying hilly areas as 
the inclination of line of sight in this case is limited.



Telescopic Alidade:
It consists of a telescope mounted on a column fixed to the ruler . The line of sight 
through the telescope is kept parallel to the beveled edge of the ruler. The telescope 
is provided with a level tube and vertical graduation arc. If horizontal sight is required 
bubble in the level tube is kept at the center.
If inclined sights are required vertical graduation helps in noting the inclination of the 
line of sight. By providing telescope the range and the accuracy of line of sight is 
increased.



Plumbing Fork and Plumb Bob
Figure  shows a typical plumbing fork with a plum bob. Plumbing fork is a U-shaped 
metal frame with a upper horizontal arm and a lower inclined arm. The upper arm is 
provided with a pointer at the end while the lower arm is provided with a hook to 
suspend plumb bob.
When the plumbing fork is kept on the plane table the vertical line (line of plumb bob) 
passes through the pointed edge of upper arm. The plumb bob helps in transferring the 
ground point to the drawing sheet and vice versa also.



Trough Compass
It consists of a 80 to 150 mm long and 30 mm wide box carrying a freely suspended 
needle at its center .At the ends of the needle graduations are marked on the box to 
indicate zero to five degrees on either side of the center. The box is provided with glass 
top to prevent oscillation of the needle by wind.
When needle is centered (reading 0–0), the line of needle is parallel to the edge of the 
box. Hence marking on the edges in this state indicates magnetic north–south direction.



Spirit Level
A flat based spirit level is used to level the plane table during surveying To get 
perfect level, spirit level should show central position for bubble tube when 
checked with its positions in any two mutually perpendicular directions.



Drawing Sheet and Accessories for Drawing

A good quality, seasoned drawing sheet should be used for plane table 
surveying. 
The drawing sheet may be rolled when not in use, but should never is folded. 
For important works fibre glass sheets or paper backed with thin aluminium
sheets are used.
Clips clamps, adhesive tapes may be used for fixing drawing sheet to the plane 
table. Sharp hard pencil, good quality eraser, pencil cutter and sand paper to 
keep pencil point sharp are other accessories required for the drawing work. If 
necessary, plastic sheet should be carried to cover the drawing sheet from rain 
and dust.



Plane table survey equipment is arranged in 4 steps as follows

Fixing of Plane Table
Fix the plane table to the tripod stand. Arrange the drawing sheet on the plane 
table using paper clips or thumb screws. The sheet should be in one position 
from first to last.

Leveling of Plane Table
Plane table should be leveled using spirit level. For small works, eye estimation 
can be ok.

Centering of Plane Table
The table should be centered by using plumbing fork. By which we can arrange 
the plotted point exactly over the ground point.

Orientation of Plane Table
Whenever we are using more than one instrument station, orientation is 
essential. It can be done by using compass or back sighting. In this case, the 
plane table is rotated such that plotted lines in the drawing sheet are parallel 
to corresponding lines on the ground.



Orientation
The process by which the position occupied by the board at various survey 
stations are kept parallel is known as the orientation. In the plane table 
surveying, the whole table needs to be moved at several stations to complete a 
survey. Every time the table is moved one has to make sure that the new station 
is parallel to the previous one otherwise the lines drawn on paper will not 
represent the same lines on the field. Methods of orientation are:-

Orientation by Magnetic Needle:
This method is used when it is not possible to bisect the previous station from 
the new station. This method is not much reliable and prone to errors due to 
variations of the magnetic field.

Orientation by Back Sighting:
This is a more reliable method. In this method, a particular line drawn from the 
previous station is drawn again from the new station. This process is called 
back-sighting. One does not necessarily have to draw the line the second time 
rather check if the new line superposes over the previous one or not.

https://civiltoday.com/surveying/plane-table-surveying/141-errors-in-plane-table-surveying


Methods of Plane Table Surveying

Generally there are three  methods are available to perform plane table 
surveying. They are

1. Radiation

2. Intersection

3.   Traversing



Radiation
In this method, plane table is located at one point “o” as shown in fig. and perform the 
whole from that point. From point O, sight the points A,B,C,D and E using alidade, locate 
and plot the points as a,b,c,d and e in the drawing sheet.



Radiation
In this method, plane table is located at one point “o” as shown in fig. and perform the 
whole from that point. From point O, sight the points A,B,C,D and E using alidade, locate 
and plot the points as a,b,c,d and e in the drawing sheet.



Intersection
In this method we can locate the point by plotting two rays from two known stations. 
As shown in figure, P and Q are the known station. First the equipment is placed on P 
and plot the lines by sighting the stations A, B and Q. then shift the equipment to 
station Q and plot the lines by sighting stations A, B and P. Finally, the intersection of 
A and B rays is the required location of point of intersection.



Intersection
In this method we can locate the point by plotting two rays from two known stations. 
As shown in figure, P and Q are the known station. First the equipment is placed on P 
and plot the lines by sighting the stations A, B and Q. then shift the equipment to 
station Q and plot the lines by sighting stations A, B and P. Finally, the intersection of 
A and B rays is the required location of point of intersection.



Traversing
Traversing is the connection of series of straight lines. In case of traversing, plane table 
is located at one point for suppose A as shown below. From that point sight towards B 
and measure the distance AB. Then shift the plane table to point B and sight towards A 
and measure BA. Average distance of AB and Ba are plotted to scale in drawing sheet. 
Then Sight the point C from B and measure BC and repeat the same procedure until last 
point. Conduct some checks at some points. Finally traverse lines are plotted on the 
drawing sheet.



Traversing
Traversing is the connection of series of straight lines. In case of traversing, plane table 
is located at one point for suppose A as shown below. From that point sight towards B 
and measure the distance AB. Then shift the plane table to point B and sight towards A 
and measure BA. Average distance of AB and Ba are plotted to scale in drawing sheet. 
Then Sight the point C from B and measure BC and repeat the same procedure until last 
point. Conduct some checks at some points. Finally traverse lines are plotted on the 
drawing sheet.



Advantages of Plane Table Survey
The advantages of use of plane table in surveying are-

• It is the most used and suitable method for surveying and preparing small scale 
maps.

• All possible human and machine errors can be eliminated as the surveying and 
plotting are done simultaneously in the field.

• Plane table surveying finds its importance in the places with high magnetic 
fluctuations where compass survey is not reliable.

• As this type of survey does not use the machine, it is less costly than most of the 
type of surveying techniques.

• It is one of the most rapid surveying techniques.

• Errors occurring due to mistakes in the field book entry are eliminated.

• Contours and other irregular objects may be accurately represented on the map 
since the tract is in view.

• It does not require skilled personal to plot the map.
• The errors and mistakes in plotting can be checked by drawing check lines.



Disadvantages of Plane Table Survey

• The disadvantages of use of plane table in surveying are

• The process of shifting and re-orienting the plane table from one place to another is 
very lengthy.

• This type of surveying is not feasible in raining and windy areas as the plotting work are 
done in the field itself.

• The plane table and its accessories are heavy and difficult to carry

• The accuracy achieved in other types of surveying is higher than the accuracy achieved 
by plane table surveying.

• If the survey is to be repotted to a different scale or quantities are to be computed, it is 
a great inconvenience in the absence of the field notes.

• It is not suitable for surveying large areas.

• This method of surveying is not suitable in dense forest areas as the trees block the 
view of other important components of the field.

• This method of surveying can only be done in the day time.



        Remote Sensing, GIS & GPS  

  

 

Global Positioning System  

Remote Sensing   

Geographical information  
System   



Unit outcomes  

1. Describe the method of taking the images of the given object/area 

from the remote place.  

  

2. Propose the relevant system of remote sensing to be used for given 

situation.  

  

3. Describe the procedure to find the coordinates of the given station 

using GPS.  

  

4. Explain the utility of GIS applications in given civil engineering problem.  

        Remote Sensing  
What is the remote sensing?  



Remote sensing is a method of collecting and interpreting information 

about terrain and other objects from a distance without being in 

physical contact with the objects.  

Remote sensing is advanced technique of obtaining the information 
(Spectral,spatial,Temporal)  about material objects, area or phenomenon  

without coming in to physical contact with objects or area, under 
investigation.  

  

The remote sensing ,information transfer is accomplished by use of 
electromagnetic radiation (EMR)  

  

Remote sensing is the practice of deriving information about the Earth’s 
land and water surfaces using images acquired from an overhead 
perspective, using electromagnetic radiation in one or more regions of the 
electromagnetic spectrum, reflected or emitted from the Earth’s surface.  

Necessity of Remote Sensing System  
  

Earlier days the information collected through standard maps , books and the 
actual field visits to the site collecting ground information with the 
photographs and  notes.  



  

Each one having some disadvantage to collect the information about the site or 
field, like  

1.Books- Subjective information and not up to date  

  

2.Maps-Better than the books but have an scale problems, like small scale map 

doesn't give the details, and lager area details in single sheet.  

  

3.Photographs- coverage area of the picture frame altitude and other 

limitations.  

4. Filed visits- limitations to do field visit   

  

To overcome all these problems Remote Sensing is used to collect the detail 

information  of the terrain  without being in physical contact with the objects.  

Necessity of Remote Sensing System  

• Systematic data collection  

• Information about three dimensions of real objects  

• Repeatability  



• Global Coverage  

• The only solution sometimes for the otherwise in accessible areas.(e.g-  

Natural Disaster)  

• Multipurpose information  

Principle of Remote Sensing  
  

  “Sensing the earth’s surface from space by making use of the properties of 

electromagnetic waves emitted, reflected  or diffracted by the sensed objects 

by using natural resource management, land use and artificial resources”.  



 

The electromagnetic energy from the source passes through atmosphere to 

the earths surface and it get reflected from the earths surface and it again pass 

through the atmosphere to the sensors.  

  

This is the principle of energy interaction  in atmosphere and earths surface 

features.   

  



The wave length and spectral distribution of energy is modified by the 

atmosphere to some extent and this modification varies with respect to wave 

length.  

  
  

Electromagnetic Spectrum  

 

The most familiar form of EMR is visible light, which forms only a small  

(but very important) portion of the full EM spectrum. The large segments of this 

spectrum that lie outside the visible range require our special attention because they 



may behave in ways that are quite foreign to our everyday experience with visible 

radiation.  



 



Atmospheric Window-  
  

Earth’s atmosphere is by no means completely transparent to 
electromagnetic radiation because the gases (O3, O2, CO2 & H2O ) 

together form important barriers to transmission of electromagnetic 
radiation through the atmosphere  

  

 Atmosphere selectively transmits energy of certain wavelengths; those 
wavelengths that are relatively easily transmitted through the atmosphere 

are referred to as atmospheric windows  

 

Atmospheric windows are vitally important to the development of   sensors 
for remote sensing  



Atmosphere affects the electromagnetic radiation   
  
1. Scattering- Scattering of the electromagnetic radiation is caused by the molecules of 

gases, dust and smoke in the atmosphere.  

  
2. Absorption- molecules of ozone , CO2, and water vapour in the atmosphere absorb 

some of the electromagnetic radiation.  

Interaction of electromagnetic radiation  with matter  

• Transmission-  Incident radiation which passes  through matter  

• Absorption-   Incident radiation absorbed by matter.  

• Emission- Emission is energy emitted by the matter.  

• Scattering – rough surface cause scattering.  

• Reflection-some of the electromagnetic energy is reflected from the surface  

of the matter.  
  



Interaction of electromagnetic radiation  with matter  
  

 

Types of remote Sensing- Based on Energy Source  
  

1. Active Remote Sensing- An Active remote sensing system, has its own 

energy source for illumination. Remote sensing data is available any time, 
day or night, for all the sensors. (e.g Radar)  



  

2. Passive Remote Sensing- Remote sensing work where system has no 

energy source of its own is called passive remote sensing. In this system, 

remote sensing work generally depends on an external energy source like 
the Sun.  

  

Stages in Remote Sensing System  



1. Energy source  

2. Propagation of energy  

3. Interaction with matter  

4. Return signal  

5. Recording  

6. Supply of information  

  



 



Application of Remote Sensing in Various Fields  

  

1. Application of remote sensing in resource exploration (mining)  

2. Environmental application  

3. Land use and Land cover analysis  

4. Locating natural Hazards( Disaster management)  

5. Archaeology  

6. Mineral Exploration  

7. Mapping   

Application of Remote Sensing in Civil Engineering  

  

1. Silting of storage reservoirs and harbors-  



2. Location of percolation Tanks- 3. Revision of existing 

toposheets - 4. Alignment of new highways and rail 

routes-  

5. Location of bridge site-  

6. Location of dam sites-  

7. Tunneling-  

8. Seepages losses in canals-  

Limitations of Remote sensing –  
  

1. Too costly to build and operate.  



2. Needs Sound Knowledge and understanding of how the instrument is making the 

measurements.  

3. Also requires knowledge of the phenomena you are sampling  

4. Data interpretation is difficult.  
  

  
Questions From Remote Sensing   

1. Define Remote Sensing.  

2. What is Remote sensing?  

3. State the meaning of active and Passive remote sensing?  

4. Difference between active and Passive remote sensing.  

5. State with sketch the principle of remote sensing.   

6. State the stages in remote Sensing.  

7. State the applications of Remote sensing.  

8. What are the field application of remote sensing  in engineering science?  



9. State the application of Remote sensing in civil engineering.  

10. State any two advantages of remote sensing.  

11. State the limitations of remote sensing.  

Application of GIS in Civil Engineering  

1. Street and Highway data  

2. Land  information system  

3. Planning information System  

4. Environmental Information System  

5. Field of Surveying  

  



GEOGRAPHICAL INFORMATION SYSTEM (GIS)  

 

Definition of GIS  

  



A geographical information system refers to a system of capturing, storing 
and manipulating spatial( specific information of specific object) 

information in digital form with the help of computer hardware and 
software to analyse and present the features of the earth.  

  

A geographical Information system(GIS) is not one thing nor a single 
analysis, but rather a collection of hardware, software, data 

organization and professionals that together help people to represent 
and analyze geographic data.   

GIS Components  

A successful GIS operation needs computer hardware, GIS software, spatial 

data and attributes, people and a well-defined , disciplined methodology of 

operation.  

  

A integration of all five components simultaneously develops a GIS.  

  

GIS Components are-  



1. GIS Hardware  

2. GIS Software- 3. Data- 4.

 People- 5. Methodology-   

Representation of Geospatial Data  

  

The geospatial object is represented in 
the form of either a point, line or a 

polygon in grid pattern or in vector 
form.  

1. Point represents a spatial object 

having no area only with reference 

to a certain coordinate system, i.e 

latitude, longitude, etc.  

2. Line represents the spatial object with no width and located from any 

one side.  

3. Polygon represents spatial information of a closed area.  

  

  

Modeling of Data –  
  
1.Raster model- number of cells having definite coordinates are used.  

  



2. Vector Data- Representation of objects in this model is either in point or line 
form with a definite coordinate system   

  



Layering of Data-  

   



Application of GIS   

1. Land information  

2. Environmental field  

3. Map making  

4. Site Selection  

5. Network Analysis  

6. Environmental Applications  



GIS Application in Civil Engineering  



 



GIS Application in Various Fields  

 



Limitations of GIS   

1. Cost  

2. Hardware limitations  

3. Ease of use of GIS  

4. GIS is new  

5. Data Availability  

  

Name of the GIS Software's –  

1. Arc GIS  

2. Geo-media  

3. Map-Info  

4. Idrisi  



5. ERDAS  

6. Autocad Map  

7. Microimages  

8. Other Softwares  

   



GPS  (Global Positioning System)  

 

GPS- Defined as a radio navigation system involving satellites computers 

that can determine the latitude and longitude of receiver on the earth, by 



computing the time difference for signals reaching from different satellites 

to the receiver.   

The Components of GPS system  

1. Space Segment  

2. Control Segment   

3. User Segment  

  

• Space Segment-  

• 30 GPS satellites inclined at 55degree and orbiting around in every 12 hour 
from height 10660miles.  

• 27 satellites are active rest are spares rotating around 6 orbits.  

• Due to earths rotation on its own axis satellite will take 24 hrs for a 

complete rotation.  

  



• Control Segment  

• Monitor Station and Master Station to monitor signals and done neccesary 

corrections on time and orbital location.  

  

  

• User Segments- Different receivers at the end   
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