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Abstract ; The focusing of a mapping camera affects its principal point, which will change the inner orientation
elements and affect the mapping accuracy. Therefore, this paper analyzes in detail the effects of three usual fo-
cusing methods( lens focusing, plane mirror focusing, focal plane focusing) on the principal point position of
aerospace mapping camera. First, the principles of three usual focusing methods were introduced briefly, and
the effects of these focusing methods on the principal points were studied under an ideal condition. Then,
through considering the assembly error, the mathematical model between the principal point offset and the fo-
cusing distance was built, and the focal plane focusing was proved to be the best focusing method through the
example computation in which the positional error of principal point was less than 0. 2 pixel. Finally, by taking
the focusing mechanism designed for some cameras as the experiment object, the principal point changes of
plane mirror focusing and focal plane focusing were measured. The results show that the computing formula
proposed is accurate, and the analysis about the principal point based on different focusing methods is right.

The results can be used for choosing the focusing mode of the mapping camera and can meet the needs of high
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precision mapping.
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(a) Coaxial reflective optics
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Fig.2  Schematic diagram of focusing by plane mirror
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Fig.3  Schematic of bias computing
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Fig.4  Schematic diagram of focusing on transmission
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Fig. 5 Schematic diagram of focusing on reflective
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Fig.6 Positional error and tilt error of lens



776 D2

T AL [\, fR T OE RN ARPL, T
AR 5 RGEEIEXTEE, I 3 T
SYAMBOH ROt R GEAGE T, B 5 Brs Bl b
SOt R G A R B 1 6 Fir s By RO
2O R G IR EIE, T ESUEREE
im0 Ry SV e <O SO 5 1 I O A
A, FOE EREZ KA AR A AR R
HIRERA R,

3w AAL G R GPAIE E T
FAMLE 58 %R

TESEPRHCHLR G, 5 R 22 T (£ =2
PREE ORI R 5 22 PR AR ATLAG B 38 PR 1R 22)
Yo ECS UL EBARE OL T B o A g R AN [R], LA
TR GER AR ZE 0 A XS ik 3 i A8 07 200k
F AR AT ST
3.1 SRAPENEREXNENE SN

BELH PR AEA A1 22 F E A HE A AR i A ) 3
AR 22 FR A ARG A 1) R 1R 2 B2 6
JIT 7R B SO CITURE A BER 25 o TR AR Y
LIEVRZE B(H T XY a8 26 ol e it
HEZIE X Jym)) |, 3X 2845 22 0 23 3 AR AL 32 AL
B 22

M PR Z 19 3 = A 0 IS 5

AX = Af x cos(a +B) Xtana , (2)
A AF B AR

AU, s # i AR AR A R R LA R
LA KRR, B BN T FEHUE 1 2R A 1R K
KFR, HTRERAMNBE DR ZE T
FEXS AL B R AR, NI R BOLF RAEA S S
Bz AR, B — IR Bl AT s AR B 1 B
AL E BRI A, I, o B —
HIONG IR BB S B KR, A5G
2,

3.2 TEHERSEAEVNHRENHEILESN
A1

i 2.2 BT RIE R T R AR
THI58 5 F LAY 2 £ XF 32 s AT AR KA 52 e i~
T35 F LI e f 23 PR Ry ~F- e LA K AR HILR
)2 158 22 T 7 A A 22 , 00 A X Il R AR R Y

6 &

APZIEIEN
AX =2 x Af xcosB X cos(y —a) +L xtanf3 ,
(3)

KA BB A EENL X 1) 52
#y NFHHS TR B I o N T SE
Y AhE R AR R R 2% 5 L T R AR T Y 30
S =

TSV Y J7 WA B iR 22,
BRI Y 7 ) 32 i A B2 B A AR A, Y 7 1) B
A,

AY = Af xtanftan¢ + L X cot 6 , (4)
Kb AR 0 IR ENLI Y [0 B R
255 L o0V T 28 A P TRV 32064 T ) 1Y R
& JT T BESE X SR A B 2

PABEAS [ AHBL A 161, 25 AHAIL 2 0648 5 1
SRS R 740 FAML F B 7, MIHL— K £
o 14 BB, B A=0.5F, A =
15.8 pm ,“FHEIG LR A EmZE R S s, WAL
XY 7B R M2 10 s, THE— R IE £
X E AN, F3 AX =8.7 pm, AY=0 pm, Ifi
CCDAZICRSF R 7 wm, 76 X [ A8k H 3 K 30
AL 32 A AR b R SR B, T B AR A
JOTREM R FESR Y 7 A AR AL AR /N AT DL Z
WA, BN (4) 2 Hral A, B IS Y
T2k 51 TH G2 1) e F RN T 22 AR T T T 0164k
D7 BIRE RS, FE A X Y J7 16 AR A R 2/
T 0.2 pixel, 1 2 M2 AHPLATEK
3.3 £EmAKRENENEENZN

R TR, — M FEALAS 32 3l 5 )
AHBL I CLR 0 7 1n) — 2, AR 254 E 4 & A2
T2 o)), FHHILE S5 0 o7 B AR Ak 2 5 R YL Y
TR EEA G, B 7 iR, ERTE X w5

\

:
é

Af

K7 fds e o

Fig.7 Schematic of bias computing
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camera
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Fig.9 Test of linearity precision
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