2o’ (5 yol )5 i

A N o9 il y you
90 i
S —1’/
T
e
[
i

doddo O

G515 4257 31 Bud 5 s O
95590L0 glp Ao azgi o
ST sl 190 oo Sl (GLomSs (JS10 anzgi @
0955 Sl y90 polad o A5l Ayl o

‘5“.&: WYB 3 S Locmaws ‘Sl&Uap' [e]

uSe ¥l 5l Bun g pagie o
S bociamnan gl glgil @

dw i O

CugS o

sglrsslo
[ o]

5/2/2012



Focal Plane

~o sr by
A \ 3
A Perspective Center ——— L — Q
A Tersp [Beg—-— - v
PN I ey S . of ‘
LT N { s o
» ’ N ¢ L] 3 .
4 ’ A ~
- ’ \ N
’ ~
. / \ N o
< ‘ s S -
’ N
. \ Direction
’ \ of flight
" ! \ ol
Footprint — ./ \ [
; \‘ I
! . 8

LBl asg

510 4 g5 pgoho O
GO A (5,100 g gl py» (55lwjl g Slml
SPE alold g uSe 35 o Olaiso : A5l aaxgi by yiolyb 0
Sl o0 oS Slaitin prww jO S I Al b lasie (30 59] Cuwds ©

Focal Plane

N2 %
\\\ A s ./'
A Perspective Center
PN
s ’ AR
/ A
P N
R g \ ~
4 \ ~
e ’ \ o
z, A 3\, ~
7 \
N \
’ \ Perspective Center
4 A
Footprint — . 7 A
/ ‘\
o \

5/2/2012



1S g

10 4 gi poro O
sSs Slaizes oo ®
(o5 (510 ) (i Sliaiio 5 35 0311 b s @
SPLT 5l piammnn ©

P AR VETY

SISz gi potio O
S Olaisio pwaw
(AL (5o i) (s Slaiin (5325 031l (5o inns @
(998 w%e) yrguai Slowl g SglbT (e (yud Sl ©
(CCD pg4dn) 50985 5L pitummns ©

;
;
ef
e
/
|
- — <L 1 +x
. ‘f:u'vl
s
FON

5/2/2012



NROWS

NCOLS

6J.&|.> s> g

Ao azx gl pogtho O
S c a’l o :’ . - Y
(P G o) (owSe Blaizro (g p 0j105] Gld poupw @
0955 Sl 599 I ol gl 0

Image Coordinate Measurements

LBl asg

515 4 g5 potio O
S Slasito s 43 (BEuwd Slasisie pimmw Jodad

Image Coordinates

5/2/2012



S0 g

g9k Jolo axgi O
DS o0 Dy owSe g (B Glaise i 90 JolS GLdail b e

9
P AR VETY
&59.‘[:1 Sles 590 ouls (xSl sleenSe AS10 a5 O
bl Gurgd 41 Gungd Joud Sy o (Sl anmgi @
G904 (Gumgd Jawd gleow @
Image Coordinate Measurements Jbo,siils 0
; mblo
989y O
Jlwsi b o
X
10

5/2/2012



gsb s A g
ST Sl 99 00 55l sl U515 g5 O

G904 (Sungd sldu glgil @

r— Ve
-Conformal ¥'=ax+hyte B
y'=-bx +ay +d
B 1
x'=aqx+a.y+a
-Affine y'=bx+b.y+b

v
e
/
y

Lo axtay +a,
-Projective ex +ey +1 -~
, bx+by+b, ‘

cX +e, v +1

X'=arax tay faxay’ +agxy +..

-Polynomial
y'=by+bx +b,y +bx i+ b,y +hxy +...

1

c.sb") A g
ST Glosw 590 o0 oyl SlomnSs AS 1S g5 O

WSS Wl 1y & o b s LS ylo JLbguud o
8,5 bwgi (B wlaisio w30 LS 5l JLhgud wlaisw
S giro
Lo (590 o0 jlw &l )15 1) cnSie ot 50 LS )b JLbguud Olaize
H S i

hd
Fiducial Mark

A

s 31 Glginn [y ()l alalls o (S dauz o (gl skl sl dulxo 1 any
2,8 Jiite cwse Glaise prhimsw 41 (B

12

5/2/2012



LI gy

099y Sleswy90 polad (AS1s augi O

Y o s
N Syl Sylo JLigad as 53l @
I > Ypixel s ‘
E .y
¥ >
X
- pr
x Image Coordinates
\ Pixel Coordinates
y
X x=(y'-n,/2.0)xy _pix _size
pixel
y=(n,/2.0-x")xx pix size
where :
n, Number of columns
n, Number of rows

x _ pix _size Pixel size along the row direction

y _pix size Pixel size along the column direction 13
(a) Image Point
blbs glgl O
Perspective Center ouiy slalas o
N S bodimanw sals @
e Swaight Line
S0l )5 g0 10 Soilodmwaw salls glgil ©
p A) Object Point axy e slas @
o) C9yS sl o
(owloo g (£lad) (owae glargel slas o
/ Sl sl o
o (Sa3ed 9 i K 3550 bl pas) (e larler slls o
\\_ ’l o
3 {
/ \
’:’_:‘"‘!‘ sl WS 51 b gluls glas - @
( | el 31 b pbuls glbas — o
S »

5/2/2012



S Yl g S lodwnew sballas

Sl 5938 )0 Sloduwaw sballas glgil ©

prled oy i’ gl @
plxil Al w0 lod ;5 9 0,100 Jili Wlase (595 p (whello o yud Wjgo 4 @
Sgine Jo (SIS duo g

15

G ol )5 908 53 Soiilosumw sLalas £lgil O
P8l 51 (b ary i gllas @
& (g 30 dgiuw Bl (S dnz gl Ao po 53 ;00 vy ki Sk plu b s (plo
21y e e § W50 0 puJ1S 1y yiSeunl Tyl il oV zlogel g s (sllo yikoul
S0 (Sl o)l
Sgin ploxil Jlagi (b Y olan b Sl (gamsl pllS 0
2 gl 08 L] S o b 5yl 4 (Reseau grid) pliwe bl asials o

16

5/2/2012



5/2/2012

S Yl g S lodwnew sballas

& ool 5958 53 S loctuunnns slallas glgil O
(SN 3d 9 (owiid S 35 w0 Glbail pus) owas glul> Gl @

M

17

Syl )5 958 50 Silosunm slalkas glgil O
wis £lad Zlogel sl o

o 7
\¥ !,’ [ \ ~ ~
f! ‘\ i\. ,/’:
‘;:_‘_, =TT — \
Ax=ArE ¥ = x— Ax
r
y=y-Ay

Ar=Kor+K? + Kyr’ + Ky
L\y=ArZ
p

18




S Yl g S lodwnew sballas

S0l S 938 50 Silodunw slallas glgil O
e £ld gl gel glas o

b glagel slo ol b a6l (gl mdT L8 51 5 4igui ©

Mean radial distortion

(a) (b) (¢)
Field angle 0 Ar, mm r,m
i 0.004 0.0202
15° 0.007 0.0411
22.5° 0.007 0.0635
30° 0.001 0.0885
35% —0.003 0.1073
40° —0.004 0.1286
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Decentring Lens distortion e
Actual Optical Ax} M?
,'/\
Theoretical Optical Axis
A pecntring Lo Dirnon =1+ P37 )y (7 +257)+2pyx 3}
AY pecentring Lows Dsernion =(1+ D372 D,X ¥ +ps (7 +237)}
where: r= {(x - ‘{p): +(y- yp)3 }03
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Atmospheric Refraction
-

Ar=kr {1 +12/c?}

2
Actual Light Ray k=000241] % -z
7 -62,+250 Z(Z'-6Z+250

Theoretical Light Ray _,\ Where :
- Z & Z, are in Km above the sea level

2
/\ Ax=kx(5+1)
[

7’
Ay:ky(c—zﬂ)
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Earth Curvature Correction

-
Ar_:':i"i"3 '
- ARCZ

H flying height,
rradial distance from the principal point,
R radius of the Earth (6370 Km),

¢ principal distance Actual Farth Surface

Theoretical Light Ray

Actual Light Ray Assumed Earth Surface
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