To carry out the linearization the collinearity
equations are rewritten as follows and generalize it
for object point j and camera I:

my1 (X - X(i:) +myo (Yj - Y?) + My3 (Zj - Z(i:)
Xij = Xo + AXij =-f M3y (X - X?) + mgo (Y] - Y?) + M33 (Zj - Z?) = Fx

ma1 (X - Xj) + Mz (Y - Y§) + M3 (Z; - Z§)
Yii-Yot Ayij =-f |my (X} - X}) + M3z (Y - Y§) + ma3 (Z - Zj) Fy



The linearization of the collinearity equations is achieved by
Taylor's Series expansion, neglecting terms of higher order than 1.
This involves partial differentiation of the collinearity equations
The equations are evaluated based on the substitution of the
approximate values of the parameters.



Substituting terms for the partial derivatives

auAXy + anrAY;] + aAZ; + auAw; + aisA¢ +
N N N N 0
awAKkj + avAXj + awsAYj + awAZj + Fi - (xjj-xg+ Axij):VXij
Ac Ac Ac A A
a1t AXy + an AY;, + asnAZ; + auAwj + asAd +
N\ N\ N\ N\ 0
az Akj + @z AXj + asAY | + anAZj + Fy - (yij - Yo Ayij) = Vyij

Let the collinearity equations be written as :

Fx =-f

2[< 2l



The elements of the linearized equations are therefore:

f U -f V

aj; = W -Mmqq + W M3q az1 = W -Mpy + W M31
_f U -f V

ajo = W _m12+Wm32 Aoy = W 'm22+Wm32
f U -f Vv

a1z = yy |- Mz +yy Ma3 a3 = w (~M23 ™y Mas

a4 = —fl:_mlg(Yj _YiC)_|_m12(Zj _ZF)_%{—m%(Yj —Yic)-|-m32(Zj —ZF)}:|

— My (Y, —YO)+ My, (£, —ZF)—%{—m% (Y] — Y1) +Mmg, (Z, _Zic)}}



-f
a1s = w4l %- XD + h2 (¥ YD) + iz (2 - Z)]

% an (X - X5) + 13 (Y}~ Y9) + s (ZJ"Z?)]}

-f C C C
ags = {[lor (% X5 + 1o (Vj- Y9) + bs (Zj- 29)]
Y - XY + D (Y- YO) + lag (Z; - Z°
- w Ller X5-X5) + a2 (Y- Y5) + 33 (Z)- Z5)
 -sino My sin ® mqq -COS ® Mqq |
_ _ + COS ® M13
l1z lio i3
- sin ® Moy sSin ® Myq - COS ® M21
o1 o I3 =
+ COS ® Mo3
L 31 32 I3z . .
- SIN ® M32 SN ® M3 - COS 0 M3
|+ CO0S ®m M33 —




-+
W

{ Moy (X - X?) + My (Y- Y(i:) + M3 (Z; - Z?) }

-f C C C
W {'mll (Xj - Xi) - myo (Y- Y;) - my3 (Zj'zi)}
=-aj11 apy =-4a;
=-4dj1z2 Aapzsg =-ap2
=-4a13 ayg =-azs



