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Figure 2.5. Fiducial marks, principal point, and coordinate axes of a single aerial photograph.
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A A map scale is a ratio Concepts of Scale
that expresses the
/--— Principal point

relationship between _ | + s
distances on the map artd* \ | /|

corresponding distances . / | L.DE
in the real world. |

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

A Note that H is usually
measured In distance

~ Optical axis
I

. \
abovemgvd and h is the/rear i % A
elevation of the ground” e ! i
abovemdvd mgvd

mgvd = mean geodetic vertical datum



A Example: Calculation ofScale

T f=15cm=0.15m ~—— Principal point
i H=1000m e N/ 1
i h =60 m (about the average 15¢cm |
for Gainesville) ; f
A Scale = 0.15 m / (1006C o | P
= 0.15 / 940 (
= 0.00016 (then find the
inverse) 5 - 1000 m
=1/ 6266 = the nominal scale g .

NOTE: UNITS MUST
Terrain

ALWAYS BE THE A '; .
SAME! \x*@ﬂs

mgvd 60 m
mgvd = mean geodetic vertical datum




Another Calculation of Scale

A Example: Ground to Image
I f=15cm=0.15m —— Principal point
i H=1000m i &t —
I h =60 m (about the averﬁ / | ¢ De
for Gainesville) " 15cm| F 8
i DE=225cm( 90) = 0. 225 m| ™
I AB=4km=4,000
A Scale = f/H = DE/A :
= 0.225 / 4000 1000 m
= 0.000056 (then find the g 0
iInverse) :
=1/17777 = nominal scale | 3
Terran 4 km! \
! t““——Nadir h ’
mgvd 60 m

mgvd = mean geodetic vertical datum



Large vs. Small Scale

A Very Large Scale (1:1000 and larger)

A Large Scale (1:1000 to 1:10,000)
I Geographers large RF (e.g. 1:1000)

I Landscape ecologists and most othidege
area

A Medium Scale (1:10,000 to 1:24,000)

A Small Scale (1:24,000 and smaller)
I Geographers small RF (e.g. 1:2,400,000)



Scales Description

Written scale
One inch equals four miles
(English units in U.S.)

Representative fraction { RF }
1:250,000 or

250,000
Graphic scale
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Geometry of Vertical Aerial Photograph:
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Figure 2.5. Fiducial marks, principal point, and coordinate axes of a single aerial photograph

Source: Paine, D.P. and J.D. Kaiser. 2003. Aerial Photography and Image Interpretation. 2
Ed.Wiley See also p. 24 in Arnold



Effect of Focal Length in an Aerial Photograph

\Po=3in/ What is the Scale?
‘ f/H=DE/AB
= scale

Donot forg
equalize the units!

H = 10,000 ft

/_ GD =5000 ft

Ground

Source: Paine and Kaiser 2003



Distortion in an Aerial Photograph
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Figure 4-2. Image displacement on a vertical airphoto.

Source: Paine and Kaiser 2003



Distortion in an Aerial Photograph

25in. 1.5in.

Source: Paine and Kaiser 2003



Distortion in an |
Aerial
Photograph
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gure 2.6. Relative locations of the principal point, isocenter, and nadir of an “unintention-

y tilted” vertical aerial photograph. The amount at tilt is greatly exaggerated for illustrative
TpOSes.

Source: Paine and Kaiser 2003



Distortion in an Aerial Photograph

\

Negative

Lens position Scale too small on upper half of photo positive

Scale too large on lower half of photo positive

Positive print

Off-nadir

Source: Paine and Kaiser 2003



Dlstortlon In an Aerial Photograph

Geometry of a Vertical Aerial Photograph

Photo Map

TR

Scale Reduction

Terrain — _,_,\J

Central or perspective projection Orthagraphic projection

Figure 2.8. Illustration of a central projection (photo) (left) and an orthographic projection
{map) (right).

Source: Paine and Kaiser 2003



Parallax in an Aerial Photograph

=
11.8 mm
}"E—-—EZ 1200 ft
A = 5,200 f
82.8 mm 200 Tt

h of building = ?

Source: Paine and Kaiser 2003



Parallax in
an Aerial
Photograph

Source: Paine and Kaiser 2003



