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Observation Equations

• AV +
• V= Matrix of Residuals for observations
• Δ=  Matrix of Corrections  for unknowns
• F= Matrix of Absolute Values



Case 2
• Known : - Observed Photo Coordinate (x,y)
• - Observed value for unknowns       

௅ ௅ ௅

• - Ground Coordinate for GCPs

• Unknown: - ௅ ௅ ௅



Equation for case (2)

• ௫ ୀ x +f
௠భభ ௑ି௑ಽ ା௠భమ ௒ି௒ಽ ା௠భయ(௓ି௓ಽ)

௠యభ ௑ି௑ಽ ା௠యమ ௒ି௒ಽ ା௠యయ(௓ି௓ಽ)
=0

• (௬)= y+ f 
௠మభ ௑ି௑ಽ ା௠మమ ௒ି௒ಽ ା௠మయ(௓ି௓ಽ)

௠యభ ௑ି௑ಽ ା௠యమ ௒ି௒ಽ ା௠యయ(௓ି௓ಽ)
=0

• (Ѡ) ଴ ௔

• (Ҩ) ଴ ௔

• (Қ) ଴ ௔

• (௑ಽ) ௅଴ ௅௔

• (௒ಽ) ௅଴ ௅௔

• (௓ಽ) ௅଴ ௅௔
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Observation Equations for Case(2)
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Matrices for Case(2)

Whereas :
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Normal Equation:
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Case(2)

• +

=0

• Normal Equation:
• + =0
• + U = 0
•
• U
•



Case 3
• Known : - Observed Photo Coordinate (x,y)
• - Observed value for unknowns       

௅ ௅ ௅

• - Observed Ground Coordinate for GCPs

• Unknown: - ௅ ௅ ௅



Equation for case (3)

• ௫ ୀ x +f
௠భభ ௑ି௑ಽ ା௠భమ ௒ି௒ಽ ା௠భయ(௓ି௓ಽ)

௠యభ ௑ି௑ಽ ା௠యమ ௒ି௒ಽ ା௠యయ(௓ି௓ಽ)
=0

• (௬)= y+ f 
௠మభ ௑ି௑ಽ ା௠మమ ௒ି௒ಽ ା௠మయ(௓ି௓ಽ)

௠యభ ௑ି௑ಽ ା௠యమ ௒ି௒ಽ ା௠యయ(௓ି௓ಽ)
=0

• (Ѡ) ଴ ௔

• (Ҩ) ଴ ௔

• (Қ) ଴ ௔

• (௑ಽ) ௅଴ ௅௔

• (௒ಽ) ௅଴ ௅௔

• (௓ಽ) ௅଴ ௅௔

• F( ௝ ௝଴ ௝௔

• F( ௝ ௝଴ ௝௔

• F( ௝ ௝଴ ௝௔



Observation Equations for Case(3)
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Matrix
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Matrix
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Matrix

(2n*6) (2n*3n)

(6*6) (6*3n)

(3n*6) (3n*3n)
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Matrices for Case(3)

• = = =
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Matrices for Case(3)
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Matrices for Case(3)
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Matrices for Case(3)
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Normal Equation for Case(3)

•
௘்  ௘ ௘ ௘்  ௦

௦்  ௘
 ∆௘
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(ଷ௡∗ଵ)
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= 0

• + U = 0
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Case 4
• Known : - Observed Photo Coordinate (x,y)
• - Observed value for unknowns       

௅ ௅ ௅

• - Observed Ground Coordinate for GCPs

• Unknown: - ௅ ௅ ௅



Case 4

• x =- f +ΔX

• Y=- f ΔY
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