
GEO 4120c Air Photo Interpretation

Week 4, 9 February 2009: Concepts of Scale; Geometry 

and Photo Measurements 1: Geometry of Vertical Aerial 

Photographs; ; Scale of Vertical Aerial Photographs; 

Horizontal Measurements--Distance, Bearings, and Areas 



Last Time

ÅImage Acquisition: Government Programs

ÅRequirements for Aerial Photo Acquisition

ÅExamples of  Acquisitions

ÅWorkshop



This Time

ÅHand in exercise if you havenôt already

ïDiscuss last weekôs ïhand back

ÅConcepts of Scale

ÅScale of Vertical Aerial Photographs

ÅGeometry and Photo Measurements 1: Geometry 

of Vertical Aerial Photographs

ÅWorkshop



Concepts of Scale

mgvd
h

ÅA map scale is a ratio 
that expresses the 
relationship between 
distances on the map and 
corresponding distances 
in the real world. 

ÅIn aerial photography: 
scale = f/(H-h), ON THE 
AVERAGE and AT THE 
NADIR.

ÅNote that H is usually 
measured in distance 
above mgvd, and h is the 
elevation of the ground 
above mdvd.

mgvd = mean geodetic vertical datum



Calculation of Scale

mgvd

ÅExample:

ïf = 15 cm = 0.15 m

ïH = 1000 m

ïh = 60 m (about the average 
for Gainesville)

ÅScale = 0.15 m / (1000-60)

= 0.15 / 940

= 0.00016 (then find the 
inverse)

= 1 / 6266 = the nominal scale

NOTE: UNITS MUST

ALWAYS BE THE 

SAME!

mgvd = mean geodetic vertical datum

15 cm

60 m

1000 m

h

H



Another Calculation of Scale: 

Ground to Image

mgvd

ÅExample:

ïf = 15 cm = 0.15 m

ïH = 1000 m

ïh = 60 m (about the average 
for Gainesville)

ïDE = 22.5 cm (9ò) = 0.225 m

ïAB = 4 km = 4,000 m

ÅScale = f/H = DE/AB

= 0.225 / 4000

= 0.000056 (then find the 
inverse)

= 1 / 17777 = nominal scale

mgvd = mean geodetic vertical datum
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Large vs. Small Scale

ÅVery Large Scale (1:1000 and larger)

ÅLarge Scale (1:1000 to 1:10,000)

ïGeographers ïlarge RF (e.g. 1:1000)

ïLandscape ecologists and most others ïlarge 
area

ÅMedium Scale (1:10,000 to 1:24,000)

ÅSmall Scale (1:24,000 and smaller)

ïGeographers ïsmall RF (e.g. 1:2,400,000)



Scales Description

{ RF }

Also Equivalent Units: 1ò = 2400ô



Geometry of Vertical Aerial Photographs

Source: Paine, D.P. and J.D. Kaiser. 2003. Aerial Photography and Image Interpretation. 2nd

Ed.Wiley. See also p. 24 in Arnold



Effect of Focal Length in an Aerial Photograph

Source: Paine and Kaiser 2003

What is the Scale?

f / H = DE / AB

= scale

Donôt forget to 

equalize the units!



Distortion in an Aerial Photograph

Source: Paine and Kaiser 2003



Distortion in an Aerial Photograph

Source: Paine and Kaiser 2003



Distortion in an 

Aerial 

Photograph

Source: Paine and Kaiser 2003



Distortion in an Aerial Photograph

Source: Paine and Kaiser 2003

Off-nadir



Source: Paine and Kaiser 2003

Distortion in an Aerial Photograph



Parallax in an Aerial Photograph

Source: Paine and Kaiser 2003



Parallax in 

an Aerial 

Photograph

Source: Paine and Kaiser 2003


