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Imaging analysis and control design of large field of view stitching
system with a single lens
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Abstract: A large field of view stitching method with a single lens was proposed to meet the
requirement of remote target capture. An experimental prototype was designed to verify the method,
and the imaging characteristics of the prototype were analyzed. The structural design of the prototype
and the camera exposure control process were introduced. Then according to the imaging method, by
controlling the continuous conic rotation of the camera to realize large—field imaging, the image motion
feather of the prototype and the influence of the motion tolerance on the correct splicing of the sub-—
images were analyzed. At last the control parameters were designed to make the camera expose to the
proper field when the prototype was in running. In the experiment, the parameters of the prototype
were substituted into the analysis results, the image motion value was obtained by calculation, and the

stitching deviation of the sub—images caused by the camera motion error was checked. Finally the large
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field image that was stitched correctly was obtained according to the camera exposure control

parameters obtained by calculation. The imaging characteristics of the experimental prototype were

analyzed, which laid the foundation for engineering application of the large—field stitching method.

Key words: target capture;

0 5

eI IR B HAR AR R b, (DG iR 2 %
PR B HEA HAbRSE TR, (RS S HRs HmE
PRAFRAEAE—E BRI R 25, YRR AL H
FRIEATF TR BS AT, T CCD BR T4 mihil s T2
K REH RGN, BRI AR /N, Tk
JEHPRBIRE SR . — S RG i i 2 A K LA
J B 5] SF i DRz [ L, 3 2ok 42 s AR ML i 22 T A7 A
— B JE SR SEI R AN G (A ZARNLRE SR TR
TR, B X H AR SEA T4 AR G e 5 0 AH AL
LRT IR G L, MiBRE S & 00 BUAR B2 for (1) 3
KRR P 38 i, PRI b feft ) 22 AR BIL R 371 s R
M T 43k R G AR AR i B 2 A K AR AL
M E RN T BUR RGEA BRI RAS, L HRETEM
LLAMEAMLIAE LT . 225 SCHRI61 43 T —Fi i FH B
ASAEBLSE BRI = o BERUSR  R Ge, B A PG 2K
Tl SE B L AN Y = & b, i AL &
FEAE IO HR 10 7 (v A8, L4 1) AS ) 10 4037 X ok g
o6, SR F BRPHE D s R &, %
ARG ERY KT HILWUSIER, (Bl FHEHT =
EECE L LIN RS R R T € S (B £ 208
Y g o o SCHb Bl i g B AHBLEE 4T
PREREG & 1 [RURE AT DL AR BLEA 748 1) A5 46 > S
K AR AR T AR WA, JE i Xt iz 2h H
PR AT AR 2R

SCHR H — B R P IR R 5, 4
A FABLIEA T 3% S8 B e 2 A8 40 (5 240 22 A AL
G, B K IR . T AR TR 1% 2L e %
RET, ML EAEIE g B AT BSR4 X
FEL T 20 R G500 G AT T Z ML S R 58 5 0
AN RE o BT T S AEALZ R 3 115 7 2
HEAT B, X AEAIL B G AR s B AT T 40 AT, SO o
T

[l

field of view stitching;

image motion analysis; cone rotation

1 REF RGN A

1.1 RGEAREIT

SCH R Y RS R G DAL 25 A S AE L
AT R B e i A 4 (N R S BRI A% . aniEl 1 e
TN, FR G L B AR AR X L F 4 R B 03
BEG, ARKA5 4 IRA — 2 EAS T ER, RGP R 5%
R R G, 8 DL s s 37 21 i 2 4
i, SEIXT H AR KA A iz RS AR T
R 3 A AR AL R A T (B i i AR o R AR A 2
AHALBES MG, 38 a4 T AR BLAS B0 52 B3 1
A, 5 AR E —FE R R G X R TE
AHALEE Sk il 2 B e i SO i e, Bk & U B e
AL, BCAG T 30 ok 4 i sz S5 e e S B R A
YA AR R G H AR AE— 7 1) b S
P, 50— 0 m LY RS REIPtEE2 E
R,

Camera

=T e—
[ - |

RN E W e

Fig.1 Schematic of the large field of view imaging system
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Fig.2 Working principle sketch of the experiment prototype
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Fig.3 Photo of the experiment prototype
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Fig.4 Camera exposure control flow
2 SRIGHHBI G

XF Z ARPLEES , i T2 AL AR 07 B [ 5, TN
LA I8 72 ) S5O0 2% 7 R AT DR . SCh T i
HH A A 3 180 15 AR 4 o) B AL B8 B e 4 41 i
Yok UZ LGS,y 1 B S ATRER AL, 4%
TEGAE SRR/, TR RSS2 T
PR, N5 Z ARPLIE S — R, DL 2 9 2500
Frfs T4 7 R TR Sl B h AR Y A
TZMPLES RGO R AR BB R AR A, 25K
PREEB PF IR 1 IRXE I 0 I EAT 20 A
2.1 HFIARGHEE DT

o T ARALAL T 1% Sz SR A, 72 WL AR BLA)

0118001-3



9Nk TAE

% 1 4 www.irla.cn % 48 A
Rxia sl — M R R g0 R 4R 3 0 KR A AR — SEESIROPSE WIECY
FERREE RS, 3K A2 52 e EG0R Wb R 1) 32 22 A As=As+As, (1)

2, B 5 Jrn AR HLER O i AR R AR s sl s
B, bod 55 AR SR AF f 8L, e mi 0 LR AR 1 Pl
A WA PLAL A B2 o PRI T AR AL SE R
B B rh RE 2SR DA A A R R AL TR Bl R
A&, WARAEAL R W] BE A AR AR 1 45 ST AR X
Gt 18R A 55 | T FL IS B R A 2 4 9 e —
BN

Exposure point

Kl 5 BRGNS AR R E 3hs B

Fig.5 Motion sketch of the image sensor during exposure
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Fig.6 State sketch of the system in working
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Fig.7 Image motion sketch of the camera in moving
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Fig.8 Sketch of the camera motion control structure
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Fig.9 (a) Schematic of the camera’s field of view deviation
caused by its motion error; (b) mismatch of the sub-—

images caused by the camera motion error
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(b) large field of view image after stitching
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