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Three different transformation primitives for the Similarity transformation:

Translation- origin is moved, axes do not rotate i.e.:
Xn = X, = DX, Y, =Y,+DY,

Scaling - both origin and axes are fixed, scale change

Rotation - origin fixed, axes move (rotate about origin)

Y0, Yn

Translation Scaling Rotation
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Xn =x.Acos(k)+y Asin(k)+X,
Yn=-x.Asin(k)+y.Ad.cos(k)+Y,

(Chapter 1)

a= A.cos(k)
b = Asin(k)
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(2D Projective Transformation)
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(2D Polynomial Transformation)
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|_east Squares Adjustment Review

n: # of observations

m: # of parameters

L: is a vector of given observation
V. is the vector of residuals

A: Is the matrix of coefficients

p: it the matrix of weights

A or X: is the vectors of parameters to be estimated

Number of observation is larger than number of parameters
(redundant observations). The solution that minimize the
least-squares criterion (Vwv) is:

A=(AT -p-A)*-AT .p-L




i gt Sl aled (1,9,

Coordinate transformation results

The error in the adjustment from one set of coordinates to
another is called the RMS error. Results are reported as root-
mean-square (RMS) error and average error.

e:\/(xr _xd)z +(yr _yd)2

RMSE = |3 ¢’ /n

In manual digitizing, factors contributing to this error can be
human error, shrinkage or physical alteration of the paper map
and projection differences.
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Photo Coordinates Known Values
Point No. X y X Y

1 -111.734| -114.293| -113.007| -112.997
2 111.734| 114.293| 113.001 112.989
3 -114.289| 111.699| -112.997 113.004
4 114.280| -111.749| 112.985| -112.997
a 74.794 12.202

b -67.123 53.432
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Y
AR | +] | ] T .
11 | 2D Cartesian transformation 1 1 Qoagl Cawd w1, Y 5V ) bl
!: || 1 1 ] transformatic ] “)3 [IN) D) 9
{4 { conformal, affine,
f '. potynomial )
H o+ x : ) x
Unknown Projection - i =
Compgroptor Coordintates (mm) Calibrated coordinates (mm)
Point X y X Y
A 228.170 129.730 112.995 0.034
B 2.100 129.520 -113.006 0.008
C 115.005 242.625 0.003 112993
D 115.274 16.574 0.012 =113.000
] 206.674 123.794
2 198.365 132.856
3 91.505 18.950
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(3D Conformal/Similarity Transformation)
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Relief Displacement

A. directly proportional to the distance of C. Inversely proportional to flight altitude 2bove the datum.
the displaced image from the photo nadir. T T N
i} dy If h] = hz
where N is the photographic Nadir . and {f NITI = NZTZ
% f} If h] = hZ and if f] - fz
' = e
d\ JTZ ZNT] and if Az = ZA]
2 " Zd‘ then
A]‘{T
iC
6 ™
()
€
A,
B. directly proportional to the height of |

the displaced image above the datum \\"'\(‘\"j <‘\\_NJ——)
(or its depth below the datum). ’

d, da
where N s the photographic Nadir Topographic displacement varies inversely with the flying height
4 NT, = T, of the base of the object. As a result there is little apparent
i :2 ) z:‘ topographic displacement on space photography. The reason for
2 ]

small relief displacement from space is that to achieve a given

'I< T scale a shorter focal length lens requires flying at a lower altitude.

The effect of using short focal length lenses is to increase

T J(" topographic displacement, distortion and the apparent depth of the

third dimension (vertical exaggeration) in stereoscopic images).
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o dX , + 5 B 5 lodZ , +
oxX , Y, Z,
OF OF oF
lodX , + lo 4 4 + lodZ 4 =
oX | ¥, Z
G =G, +
6G ’ G =K = dya +
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