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Dynamic Calibrating of Three Line Array CCD Camera
in Satellite Photogrammetry Using Ground Control Point
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2. School of Geological Engineering and Surveying Engineering, Chang’ anUniversity, Xi an 710054, Shaanxi, China)

Abstract The inner orientation elements of the three line array CCD camera are affected by the change of the cir
cumstance during the satellité s launching and flying on the orbit. In fact, this makes the camerafall short of the
camera defined by photogrammetry and causes the application of some formulations deduced by traditional photo
grammetry to be affected. This paper standardizes inner orientation elements system from the changed inner ori
entation elements to inner orientation elements with x coordinate of the vertical camera equaling zero and considers
the other parameters of this system as the parameters to be com puted while calculating the inner orientation ele
ments using EFP method with ground control points. Then the mathematics model and the calculating results
with simulation data are given.

Key words: photogrammetry; inner orientation elements; exterior orientation elements; Equivalent Frame Photo

(EFP)

; . LMCCD
CCDh . LMCCD
. , CCD 4 CCD
[ 1
° a

[ ] 2005 0915
[ ] (1933-), ., . R



2 28
CCD EFP ( ) s
) EFP
EFP EFP 1.1
b 1b9 b b b
lec LM CCD fs 0,
CCD s ,
( = .
) o s o
dy X0.)0s Xo~ Yo f
o CCD ) 2
1.1.1 #EKXI
-y - 3 CCD )
AT RS IEHRER JE RS 3 CCD
a—LMCCDFIHLAYCCDEEI 7% Ml B '
10 111 120 121 ( ), ( 2a),dl.dv.dr
. ;S 50
+i-oteteseietecesetetecetesese .o Q,
SO
o SEM A e BB
b— ERUS ERE I A BB - -
111 121 131 FI=dl- cos o=
* ” Tuo- -Tm - * .xl — Fl - tan o = X
Fv =dv - cosa, =
® ° ( 1)
xv = Fv - tana, = X
7—'320 7—'321
. . Fr=4dr - cos o =
° RN o BB xl=FIl- tan & = X
c— 4 1IEFPI& i AR B 5 TS
| LMCCD y yeedols yccdovs yecdor.
Fig.1 LMCOD Camera and the Setection
of Orientation Points and Connective Points ’ &
1 1.1.2 X1
II 2b),
EFP ( i,
EO) I 0,
XY, Z. ( 10) N\ CCDI o CCDv lE#MIGHE I Al o IR 1
.
’ EO CCDr
s 10
?
’ a— R T b— IR I
, 10 2 3

Fig. 2 , Three line Arrays With Three Lens
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Tab.1 The Correction Data of Inner Orientation Elements

6f1‘ afv‘ §pr Ax e O @’1‘ @’v‘ @’r

my/m
/*m /Pm /Pm
1 5.2 2 4 17 2 -9 2 -7 3
2 5.2 18 25 24 7 -10 0 -1 4
3 6.0 -18 -23 -35 -6 16 -5 2 8
4 6.4 -6 -7 -17 -2 8 0 12 4
4 5 -1 0o -3 0 1 -1 2 5
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Fig. 4 Showing th Fig.5 Showing the N
& owing the 8 owing the Nonzero Tab.2 The Error of Ground Points Calculated Using EFP
Nonzero Unit of Unit of Normal Equation
Narmal Equation  (Induding Continuum Condition of EO) 4 0 ,
my=2m, me=3
’ my /m m, /m m; /m my /m my/m  m;/m
N 1 1.6 1.1 4.5 2.7 3.6 5.4
2 1.8 1.2 9.7 2.9 3.6 5.0
3 3 1.9 1.3 6.3 2.6 3.6 7.2
4 0.9 1.2 3.5 2.8 3.6 5.2
31 0.7 1.1 3.6 2.7 3.6 5.2
’ 10 0.5 1.1 3.6 2.2 4.2 4.8
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mm, fv="780.0mm, f,=777.123 mm; tan o =
0.497, tan & = 0, tan o =- 0.487, fitan o = 4
318 396, fivtanaw = 0, frtan or =— 379. 029, (1) 0
. f1=782. 077 mm, [+ 20 ’
= 780.049 mm, f» = 777.073 mm, fitan o = ’
381.346, fitana =0, frtana =- 378.919, CCD ’ :
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