Aerial photo scale calculation
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 Aerial photo scale calculation

Aerial photo scale calculation

Learning aim:  

To provide practice in calculation of photo scale. 
Learning objectives: 

After this exercise the participant is able to:

· Determine the scale of aerial photographs

Duration: 

In total 2 hours exercise

Material available:

Aerial photograph Enschede 1987 no. 053

Topographic map Enschede

Equipment you need to bring:

The following equipment is required for the exercises: 

-
A drawing pencil

-
An eraser
-    Transparancy
-
A ruler, with centimeter divisions (preferably 30 cm).
Handle the aerial photographs with care since they may be needed again in future exercises. Do not draw on the aerial photo graph and map directly, but use transparency. 

Photo scale determination

A number of ways to determine the scale of an airphoto will be practised.

Before starting the actual exercises, please estimate the scale of the photo by visual inspection alone. Do not take any measurements, or use the map, but estimate it only from the size of familiar objects (roads, houses, motorcars, etc.).  The estimated scale is 1 :  ………

1.1
Determination of photo scale with the aid of a topographic map

Material and equipment:

Aerial photograph Enschede 1987 no. 053

Topographic map Enschede

-
A drawing pencil

-
An eraser

-
A ruler, clear plastic, with centimeter divisions (preferably 30 cm).

Instructions

1.
Identify two pairs of points that can be clearly defined on both the photograph and the map (e.g. road intersections, centres of bridges or buildings).

Note
Take care, because the sizes of symbols on the map may be exaggerated. For example, when considering an intersection of two roads, never choose one of the four corners, but rather choose the centre of the intersection.
2.   For each pair choose points in the photograph that are at least 10 cm apart from each other at approximately the average height of the terrain. The two lines connecting each pair of selected points should pass diagonally across the photograph close to its centre in order to reduce errors that may be due to the tilt of the photographs (see figure. 1.1).

3.
Identify the points a, b and c, d on the photograph and the corresponding points A, B, C and D on the map.

4.
Measure the distances ab and cd in the photograph (dp) to the nearest mm. 

5. Measure the corresponding distances AB and CD on the map (dm) also to the nearest mm. 
6.
Read the scale number of the topographical map. This is mm.

NB.  If the scale is 1 : 5000, the scale number is 5000.

7.    Compute the corresponding distances AB and CD in the terrain (Dt)
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                      Figure 1.1
Ideal position of lines on photograph and map

8.   For each pair of distances, calculate the scale number of the photograph, mp, from the ratio:
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 which follows from the statement that 
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The two values of mp should not differ by more than about 10%.

9.
Calculate the average of the two scale factors.

The average photo scale then is:   1 : mp  =  1:  ………..

1.2
Determination of photo scale with the aid of the data strip and a given elevation of the terrain

In some cases no suitable sets of points can be identified on photograph and topographic map. Then the approach of using the data strip of the photograph may be appropriate.

Instructions 

1. Read the principal distance (or focal length) of the camera from the data strip, which a complete aerial photograph should have. See figure 1.2. In this case the focal length is indicated on the aerial photograph above the level bubble.
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Fig. 1.2

Aerial photograph with data strip

2.
The absolute flying height can be read from the altimeter.

In this altimeter the outer ring gives the altitude, the inner the air pressure (see figure 1.3).
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Fig. 1.3
   Example of altimeter reading (the altitude is 1170 m)
3.    Determine the average elevation of the terrain from the map.

4.
Compute the photo scale (1 : mp) from the formula: 
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In which: Zm = Average flying height; hm = Average terrain elevation;

               Zo = Absolute flying height


Remember: c is focal length is in mm and altitude is in metres! You have to convert them into equal units.

1 : mp  = 1 : ……..
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