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Observation Equations

AV+BA +F =0

V= Matrix of Residuals for observations
A= Matrix of Corrections for unknowns
F= Matrix of Absolute Values



Case 2

Known : - Observed Photo Coordinate (x,y)

- Observed value for unknowns
(Exterior Orientation Parameters (X;,Y;,Z;,W,Q,K) )

- Ground Coordinate for GCPs

Unknown: - Exterior Orientation Parameters (X;,Y;,Z;, W, @, K)



Equation for case (2)

my1 (X=X )+mp (Y=Y )+my3(Z-Z1)]
m31(X—Xp, )+mz2 (Y=Y )+m33(Z—Z]) -
Mo1 (X=X )+may (Y=Y ) +my3(Z-Z1) _
ma1(X—=XL )+maz (Y=Y )+ms3(Z-ZL)|

F(x)= X +f[

0

Fon= V+f[

Funy=(Wo— W,) =0
F@ = (@ — @) =0
Fooy= (Ko — Kz) =0
F(XL) = (Xpo — X)) =0
F(YL) = Yo —Y)=0
F(ZL) =(Zw—Z) =0



Case 2

W + Vig = Woo + Sy
Qp + Vo = Qg + ¢
Ko + VK = Koo + 5K
Xor + Vxi = X100 + 0x1
Yor + Vyr = Y00 + Oye
Zop + Vzi, = Z1oo + 071




Case 2

Vi + (Wy — Wy) — 8y =0
Vo + (@ — Qpg) — 8o =0
Vi + (Ko — Koo) — 6k =0
Vxr + (Xpo — Xpoo) — 6x, =0
Vyr + (Yoo — Yi00) — 6y, =0
Vzr + (Zyo — Zioo) — 62, =0

Ve — A°+ F€ =0



Observation Equations for Case(2)
* Viene) +B e(Zn*6)Ae(6*1) t Flane) = 0

’ Ve(6*1) ~ A8(6*1) T Fe(6*1) =0

Viznte)1 T Bin+e)«s Ae(6*1) + Fiontepr =0



Matrices for Case(2)

Whereas :

“[yel 8= 12)] P = [re
[W(zn*m 0 ]

7%
(2n+6)x(2n+6)= We(6*6)

Normal Equation:

(BT 6*(2n+6)W(2n+6) 2n+6)B 2n+6)+6)D(6+1)
=BT 6*(2n+6)W(2n+6) (2n+6)F (2n+6)*1



Case(2)

BeT — | _Vg We”Be]Ae+ (BeT —1]
w01,
0 we _Fe]'

Normal Equation:

(B¢" weB® + We)Aa®+ (B¢" WF — WeF®)=0
NA¢ + U=0

Xoo = Xo

A =—-N"1U

X, = Xpo + A°



Case 3

Known : - Observed Photo Coordinate (x,y)

- Observed value for unknowns
(Exterior Orientation Parameters (X;,Y;,Z;,W,Q,K) )

- Observed Ground Coordinate for GCPs

Unknown: - Exterior Orientation Parameters (X;,Y;, Z;, W, @, K)
- Ground Coordinate for GCPs



Equation for case (3)

my1 (X=Xp )+mp (Y=Y )+mq3(Z-Z1) -0
maq (X—X1, )+maa (Y=Y )+ms3(Z-Z1)|

Moy (X=Xp )+mop (Y=Y )+my3(Z-Z1)]
m3z1 (X—X1, )+msa (Y=Y )+ms3(Z-Z1)|

F(x): X +f[

0

F(y)= y+ f [

Foupy =Wy — W) =0
Fo=(@ — @) =0
Fooy= (Ko — Kz) =0
F(XL) = (Xpo—X1a) =0
F(YL) =Y —Ya) =0

Fiz,y = (Zro—Z1a) =0
F(X;) = Xj0 — Xjo =0
F(Y}'): Yio — Y}'a:O

FZ)=Zjy — Zig =0



Observation Equations for Case(3)

¢ Ve(6*1) - Ae + F€(6*1) = (

(6%1)
S S S —_

* Vo Ena) A% grany T @ne) =0

* Vizne1) * B 2nv6)A° 6.1y * B (2ns3n) A° 3.1y + Fl2ns1)= 0

IV - [B¢B°] _ Ael F
° V — Ve , B = —I O , A: sl F = Fe
v o A Fs



Be(Zn*s) = .

Yn

B¢ Matrix

0@
b12

0K
b3

X,
—b14
—bay
—b14
—byy

_b14
_b24

oY,
—b15
—bys
—b15
—bys

—b1s
—bgs

0Z;
—bis
—be
—bis

_b16

—b26.



B> Matrix

B (2nx*3n) —

ox, oy, 0Z1 aX, ay, 0Z; 0X; 0Y 0Z; 0X, OJY,
X1 b14 b15 b16 0 0 0 0 0 0 8 8
V1 b,y bys bas 0 o O o o O X 0
X2 0 0 0 b14 b15 b16 0 0 0 0 0
V2 0 0 0 by, by b 0 0 O
Xn 0 0 0 0 0 0 0 0 0 b Dbis
Vn 0 0 0 0 0 0 0 0 0 b Dby

07,1

o O OO




B Matrix

B€(2n*6) B>(2n*3n)
1(6%6) 0(6*3n)
0(3n*6) [(3n*3n)



B Matrix




Matrices for Case(3)

v,

Vo

VK. VS3
VXL
VYL

VL

nx1=

V 2nx1




Fion«1)=

Matrices for Case(3)

Fjy

Fyjy.

F® (6+1)=

By
Fig)
Fy)
Fxry
Fyry

FezLy.

FS(Bn*l) =

Fx1)
Fiy)
Fz1)

Foxm)
Fyn)

_F (Zn)



e A€

Matrices for Case(3)

Ox1

Ow - Oy1

0@ 0z1

_ SI{' AS — )
61~ [5X, |7 G T .
SYL 5Xn

_5ZL_ 5Yn

5Zn



Matrices for Case(3)

I OF (x1) ] i OF (x1)
0(w,9.KXLy; z1) 0(X1,Y1,Z1, Xy Y Zm)
aF(Yl) aF(yl)
(w9 K. XLy, 7)) 0(X1,Y1,Z1, o Xn,YrZn)
- oF
B€ (2n+6)= _ B® (2n«3n) = (21)
OF tomy 0(X1,Y1,Z1, X Yr,Zm)
X .
d (wr(erwXL,YL ,ZL) .
aF(yn) aF(Z‘n)
_a ((‘)KP;KWXL’YL 'ZL)— = 0 (Xl,Yl,Zl, ""JXTUYTUZTL) -




Matrices for Case(3)

-V(Zn*l) - -Be(Zn*6) BS(Zn*Sn)-
Vel | 0O —l(3ns3n)
W\ ] i F(Zn*l) -

(6%1) Fe
AS 1) | =0
"~ (3nx1) _FS(Sn*l)_




Matrices for Case(3)

V+BA+F=0




=

. A —

Normal Equation for Case(3)

Be" W Be + we
' Bs" W B¢

A+U=0

:
=

Be" W Bs
"W Bs +ws

)

B TWF-—weFe
B Twr-wsEFs

| -0



Case 4

Known : - Observed Photo Coordinate (x,y)

- Observed value for unknowns
(Exterior Orientation Parameters (X;,Y;,Z;,W,Q,K) )

- Observed Ground Coordinate for GCPs

Unknown: - Exterior Orientation Parameters (X;,Y;, Z;, W, @, K)
- Ground Coordinate for GCPs
- Interior orientation parameters



¢ x=-f

Case 4

M4 (X—XL )+m12 (Y-Y)+mq3(Z-ZL)]
|m3q (X—XL )+m32 (Y-YL)+m33(Z-Z})

M1 (X—XL )"‘mzz (Y-Yp)+my3(Z-ZL)

+AX

mszq (X—XL )+m32 (Y-YL)+m33(Z-Z})
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