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Abstract: Accuracy is a key factor in high-resolution remote sensing and photogrammetry. The factors that affect
accuracy are imaging system errors and data processing errors.Because of the complexity of aerial camera system
errors, this paper focuses on the design of digital aerial camera system,to reduce the system error and provide
data procession fundamentally. There are many kinds of digital aerial camera system at present, but lacking a
unified physical model, which causes the system to be built in multi-camera and multi-rigid model.Such system is
complex, costly,and difficult to describe,and is easily affected by factors such as vibration and temperature,so the
installed accuracy can only reach millimeter level. For this reason, this paper proposes the unified physical
structure of digital aerial camera, which imitates the theory of out-of-field multi-CCD, in-field multi-CCD, and
once-imaging and twice-imaging digital camera systems.Considering this, the spatial-temporal representation of
the variable baseline-height ratio is established. From the variable baseline-height ratio, we can link the opto-
mechanical spatial parameters with the elevation accuracy, so that to achieve connection between the surface
elevation with opto-mechanical structural parameter; further designing the twice-imaging digital camera prototype
system and the wideband limb imaging spectrometer, which provides prototype for transformation from the
current multi-rigid,one-time imaging aerial camera to single rigid structure.Our research has laid a theoretical
foundation and prototype references for the construction and industrialization of digital aerial system.

Key words: systemic accuracy; digital aerial camera; normal physical model of digital aerial camera; variable
baseline-height ratio spatial temporal model; single rigid structure; catadioptric optical mirror
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Fig.1 Schematic of unified physical model
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Fig.2 General optical pathway of digital aerial camera
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aerial camera
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Tab.2 Corresponding table of stereopair elevation accuracy

and camera parameters

SR B GSD RIS SRS TS
Xt 4 5 /mm  M./k/m JE Mz/m  SCAEAE B
1 8.74 1.412 0.022 pEes
2 17.49 2.824 0.040 e
3 8.74 0.797 0.016 P
4 17.49 1.593 0.026 e

N 2 TS E LR 4598 .

(1) ¥ ST ARAE R 1A 2 XFH. 3 Fl 4 XF Al
S GRS A B A B A S HOR AR, 2 CCD RAF 8
Rt/ BT 545 8] GSD /N M, /k



5 6 1) B UAS IR IECT A 38 ) AR A KT AR A H R GRS R T AR 753

NG S ML (B80S o A R A R AR
(D HEBRE AT E .

(2) ¥gSrRAEXT 1 5 3 X% 2 5 4 %l
AR FE DAL AL S BORAS , Y 1 K ARTE AR
LB RE 1, B BT AR B M, /R )N,
TS A ML Wl o R G R 4R v . R AR (9)
5 R AR A .

(3) il 1 PR & Ak 50 0F 5% . UF BH R AR 51 R
A e B BE 55 AR AL N FB LA 2 8000 06 & < A6 AH )
BT RO SRR B RS &
Wit 77 T 75 B8 24 98/ CCD R T L R~ 6.,
BER AR o) W T £, o PR T AR B B s
AL A B AL S o e RS R R AR E
Y

3 BREZRMEBEREREIAE n X
R R T

1 45t 22 IR PR I — IR AR R G 7E 3505 D o
N AR Z ), B, 22 CCD itk i RH R
] — VR RGBS A 10 A AL AR T RIS T 4% SE I
Fs AP A8 30 G AR AR X 38, A% A o8 #& ke,
[] B s A PFRFEARBL Y 2 MR S5 48 A e PR T TSGR
) A6 M ML A7 5 Bl R B 52 e A R S L i
Hh KR EITA TR &R SR
SR RH s K e - A Ak 5t

AATERXF 1R — IR BUS FR G I f F A]ERI
ZER I AR 2 G (TIDC) |, Sk PG i 4% 2 453
AR A YT S RGBT B8 LA G B Al
3.1 TIDC MGt RIER L

TIDC J&J& F K 142 AR W AR 5 /& 1% i 50 he
() e AL B8 AR AL 1) D 2 4 K o I ] R 8 5 3%
L2 K L5 3 BE R CCD B iR 5 &
RO A7 BT L K BT BT ML R 52 . TIDC
() SR ZE R I E 6 FTR o

RMKJE Fr HFE s
BB L il

Bt

Fig.6 Digital aerial camera system based on twice-imaging
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Fig.8 Projection geometry of one time imaging

oblique photography
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