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Fig. 2 Turbinate Phenomenon Caused by

Serious Correlativity

5 =R AR R BE AU S A AR Y AR
A RORIME AL FR KRB 5 51k P, P, 1P,

Uz, + Xy — io
vy, + ¥ = ¥o (7
v+ fo = }

PO R 2 J7 i th 2 B A8 2 A 72 M T YR A=
1K o Fh 2 200 A 22 s s B R M A0 2 — A B
(9 o AL bR IT TR FE AR bR A B o I, X Y
W AZ 22 00 4 Ax BT 05 A B, X v A AR

T yo B Ay Wl T 0. KIS UK R ETr
A
Az, = (1 —dx, )1 —dy,)Ax;,; +dz, (1 —

dy,) Az + (1 —dx, Ddy, Az, +
dir,, dy, A = 0
Ay, = (1 —dz) (1 —dy, DAy, + dx, (1 —
dy, ) Ayijn + A —dx)dy, Ay, +
dx,dy, Ayiim =0 (8)
T 2 LR SRR A T 24 SR L



396 OO S [

fg B B2 R 2007 4E 5 A

FUG AR BR T 0 o il 3B H — A A5 2
%

3 &

HA ) Noma 45 . "] LA ] LCD BE47 45
EAHIERPEAT I T . ARSI I e AT
LCD. il id VC % 22 il R A AR IC A [ 242
1 mm, A AR B G [E] FE D 10 mm, 3 2333 4
B, 7 SEBL A SR B A RG22 3 AN AN TE
P 11 S B ] A S B AR AR AR

) (a

bR % 45 40 45 CASIO EX-Z750 (720 &
Z) F1 CANNO 350D (820 J7 14 %) W 3% K 5 41
BL. UL} DELL A # E173FP ) 17 in LCD, 4
K 3Ca) 7w,

B 1 BARFAEE 7 12: 26 T Noma 42 i 1975
2 A 5 518 A (E 3(h)) LB 4r B LCD
1 B SR W< 5 (1w 1 B OO D LTI 7
LCD R i 3 .

AR bR 2w R i — B 3 3h e
B—F =4k DLT i+t BBV AGR R S50 6k
{H- A BRICHIHLAR E

(b)

B3 drsE 3 BAR T
Fig. 3 Equipments and Five Photos for Calibration

4 KWERMOH

N T A BRIC A AL AR RE BB 1) A A L A
S 45 5 [ R R 2R AT 2 B AL 22 B RUAR
M RIEAT LB B E AT b ko prpo DU

Bl 4 () R T CASIO #HLI R A
FIR G 7 A5 R 45 1) A AL W A 25 A6 TR0 L S 577 7 12
BERBLE ;& 4(b) 7R T LCD A% 9 [ 51 1Y i iz
BRI IR BN R EEPL A 4 (o) BoR TR
EZJi LCD A M i 2 AR BB AR 2% N7
TESRHER B R M AL R G iR 22 . S R UL ISP R

1)

(a) MR ZE R 7Y TR i 1]

(b) AT 194 [ 151 23 18] i ot

HE I B S AR R R A RO AR LR 1,

F 1R X N AR E R B, Hoh PMI AT PM2
A3 MRS CASIO Fil CANON AHAL I F ] —
1) 2 B0 AR 2% b a8 AR T A B Y 45 L FEL M
FE2 7 3t E A ] CASIO #1 CANON #H#L FF 1
A R oohn e BRI R A5 R . 8 T ERg vl G
JE o AT A I v 287 5 BBCHS 38 0 s A S A A
TR AV E G RE . FRrhom R & A8
REZM I AR ;D 3 LCD 24 5K1% A 1Y~ 2%
FE . O IR O 25 45 BT AL, Y A BCHE 4y ) ol
375 mm I 340 mm 2245 ;¢ NEZFERF(s) . MK
R E BT A BRI & BRI 45 R B T2
BRI A% 2 b o B (1 45

7oA

(c) B i Bk ZE R B

K4 FIH CASIO AHBLFNA BR TCHR 5 B85 4745 1 19 38 70 45 2R
Fig. 4 Results of New Proposed Approach with CASIO

Rl ETSYRTZRBEMARTRENARBIIRESE LR/ mm

Tab.1 Accuracy Comparison Between Parametric Distortion Model and Finite Elements Model
with Cameras of CASIO EX-Z750 and CANON 350D
myx my my mxyz myx/D my /D m; D t/s
PM1 0.015 2 0.014 2 0.047 2 0.0515 1/246 71 1/264 08 1/794 5 0. 375
FE1 0.014 3 0.014 1 0.042 7 0.047 2 1/262 24 1/265 96 1/878 2 52
PM2 0.016 9 0.0137 0.038 6 0.044 3 1/201 18 1/248 18 1/880 8 0.48
FE2 0.013 2 0.008 9 0.0350 0.038 5 1/257 58 1/382 02 1/971 4 59
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Camera Calibration Based on LCD Planar Grid and
Interpolation by Finite Elements

ZHAN Zongqgian' ZHANG Zuxun' ZHANG Jiangian'

(1 School of Remote Sensing and Information Engineering, Wuhan University, 129 Luoyu Road., Wuhan 430079, China)

Abstract: A new camera calibration method is presented based on completely flat liquid crys-

tal display (I.LCD) and the interpolation model of digital elevation model (DEM) by finite ele-

ments, which belongs to non-parametric distortion calibration model. Firstly, the proposed

calibration method is presented detailedly. And then, two other kinds of conditional equa-

tions are imported after correlativity analysis. A simple and automatic calibration algorithm

is designed. Good results and comparisons with the method of normal parametric distortion

model show that its accuracy is better than that of the latter.

Key words: planar grid; interpolation by finite elements; non-parametric distortion; camera

calibration
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