GIS-E3010 Least-Squares Methods in Geoscience

Lecture 5, activation 4

Space intersection

Collinearity equations

¢ M (X =Xg) + 1 (Y =Yo) +15(Z - Z,) _f
My (X = Xo) + 1, (Y =Yo) + 15 (Z = 2Z,) 7

— ¢ (X = Xo) 41, (Y =Yo) +15(Z2 - Z,) _
My (X = Xo) + 1 (Y =Yo) +15(Z-Z5)

Can be developed in the form of

{(xr31 +Cr, ) X + (X, +C1, )Y + (XPy +Chp)Z = (XN, +Chy ) X + (XIg, +C1, )Y, + (XN, +CHg) 2,
(Yry +Cry ) X+ (Yr, +C,, )Y + (Yhg +Cryg ) Z = (Yryy +Cy ) X + (Y, +C1y, ) Yo + (Y +Clg) 2,

The solutionis X = (AT A)ﬁl AT y, and no iteration is needed (a linear system)

Write (symbolically) the contents of a solution vector x.

Write (symbolically) the contents of a design matrix A and an observation vector y for one corresponding
point observation (one image observation creates 2 equations i.e. corresponding observation from two
images establish 4 rows). Indicate left image observations with a subscript L and the right image
observations with a subscript R. At the right side of “="-sigh none of scalars have connection to any
unknown parameters i.e. everything belongs to the “observations” (inside the y vector). Because this is a
linear case (each unknown parameter is independent from each other) linearization (creation of a Jacobian
matrix) gives directly the scalar part before the unknown parameter. For example (a left image observation
with subscripts),

f

X _
ox =X Iy +C Iy



Solution:

X
Xx=Y
Z
XLr3lL + CLrllL XL r32L + CLrlZL XL r-33L + CLr13L
A _ yLr31L + CLr21L yLr32L + CLr22L yLr33L + CLr23L
XRr3lR + CerlR XRr32R + CerZR XR r33R + CRr13R
_er31R + CRr21R er32R + CRrZZR er33R + CRrZSR_
(XLr31L + CLrllL)XOL + (XLrSZL + CLr12L)YOL + (XLr33L + CLr-13L)ZOL
y _ (yLr31L + CLr21L)X0L + (yLr32L +CLr22L)YOL + (yLr33L +CLr23L)ZOL

(XRr3lR +CRr11R)XOR + (XRrSZR +CRr12R)YOR + (XRr33R +CRr13R)ZOR
(er31R +CRr21R)X0R + (erSZR +CRr22R)Y0R + (er33R +CRr23R)ZOR



