Coordinate Transformation

2D Cartesian Coordinate Transformations

* Changing point positions from one coordinate system to another
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Transformation Elements Affine Transformation Equations

Scaling Rotation Translation X g.x .Y si T )

* Resizes data points by * Rotates data points around * Moves data points by C = ®° g COS(P) — oY sm(p) + 1, X : Easting
multiplying coordinates by a  a specified origin by a adding a constant offset to . . :
constant factor certain angle their coordinates Yo =S - Xpsin(p) + S - Y cos(p) + T, Y: Northing

* Local Coordinates : (X ,Y,) Local Reference Frame
* Global Coordinates : (X;,Y;)

* Ty, Ty : Translation in X and Y direction
* S :Uniformscale factor (both direction)

* p: Rotation angle (in radians)

Global Reference Frame
(wGs 84)
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Matrix Form of Affine Transformation Solution
¢ The affine transformation can be represented in matrix form as: * Number of unknowns in X = 4
* Number of equations from one point = 2
S cos(p) q. onep |
. * At least two points are required to get the solution
Y, X; 1 0) | Ssin(p) Yo Acl p quired to get the sol
_ = * For redundant scenario, use least squares solution
Xy Y;: 0 1 Ty fe. E dund 1 q 1
T
Procedure:
AX = L * Step 1: Use at least two known points to estimate unknown parameters (X).
X = (ATA)1ATL
Y. X 1 0 gc?s(p ) Y * Step 2: Apply the affine transformation to calculate global coordinates of all control points.
A= (12 L X = sin(p) - (Y
X, =Y, 0 1 Ty XG AX = L
T,
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Procedure
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Locak Coordinates 8reP L Byt locak and global coordinates of CP1 and North
CPL in AX=L to find e <olution .
(Ny . Eu) a
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Global. Coordinates 6f alk te control points. 270’“/
(N,, .Egl) } Known Lz = Az X
(N2, Egz) Lg= AsX gloval coordinates of
. ' ) emarni control ints
thing o P Comments and Questions?
unnowin Email: amanks20@jitk.ac.in Global Reference Frame
(Mgm Egn) Ln= AnX (WGS 84)
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