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A novel method for calibrating intrinsic parameters of linear array

cameras based on collinear feature points
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2. Optics and Teaching Research Section, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: A novel method was proposed that can be used for determining intrinsic parameters of linear
array cameras based on collinear calibration feature points. All calibration feature points were on the view
plane of the linear array camera. Firstly, during the camera calibration the feature point was captured by the
camera one by one, the corresponding image point and the spatial feature point were obtained directly, which
solved the matching problem of the spatial feature point and image point. Secondly, a mathematical model
was established to obtain the imaging model of the linear array camera, then use the simultaneous imaging
models of multiple locations was used to calculate the camera intrinsic parameters; Finally, the impacts on the
calibration result were analyzed and experimented. Result reveals that the proposed linear array camera
calibration method is not only convenient and flexible, but also sophisticated calibration pattern is not
required, and a lot of calibration points are obtained which improving the accuracy and stability of the line
scan camera calibration. The root mean square error of re—projected points is less than 0.37 pixel.
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Fig.1 General view of geometry for linear array camera imaging
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Fig.2 Measuring the distance of calibration feature points with laser
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Fig.3 Line scan camera imaging at four positions
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Fig.4 Influence of image point random error on intrinsic parameters

calibration
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Tab.1 Parameters of virtual linear array camera

Parameter Designed value
ye/pixel 2048
f/mm 50.0
Tx/mm 1000.0
Ty/mm -400.0
D/mm 1000.0
0,/(°) -9.0
62/(°) -5.0
0:/(°) 1.0
0,/(°) 4.0
65/(°) 7.5
05/(°) 13.0
d,/pm 10.0
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Fig.5 Influence of spatial point random error on intrinsic parameters

calibration

2.3 SRR BXIIRE L R

BB BB | R B S BRI B R 2E
KPR, S B RO | i 3 (9 2 R0 22
BRI b E SRR SE

3L W

SC I %k ) spyder3 SG—14 £& ME A AL , A &% 7T
4096 4>, BITRST N 10 pm, A0 6 s, AR AL
BTAYEEBE6 L EESIE TR EE L%
B—i RS AT 2 . 382 8T 7S GE IR T £ TR LA
BUALE, 2T ST T 800052 sh Bl B e AR LA
YW 1RSI EEEE 20 AS¥50 40 A 2 AP N Y
DL LLAM G SRR TE 45 A0 B AL A BLXT R
G . - FBERETIER: 2 53 5 4 SRR I 7 &
A bR AR, SR IR E] 5x20 4R AR R 58
)& 25 ]S Y B0 T35 0 & o6l R
K B R +5 wm, 38 FHWAR 2 A B3 5 06 590k 1A 7 &
BAEFRAF BRI y (. T SCH B i hs e T ikt
TTHINLER A, H5 e 15 2 R BFEARPL S B0 36 2( Ty
Ty.0 S — A B INBE) .,

2 Adjustment
platform

Laser
interferometre

Feature

Linear
guide

6 SiHR S 1A

Fig.6 View of the experimental objects

R2BENSHNRESR

Tab.2 Calibration results of the camera parameters

Parameters Linear solutions of this paper
ye/pixel 1939.37
f/mm 55.89
Tx/mm 675.78
Ty/mm -340.17
D/mm 679.24
0/(°) -13.43
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Tab.3 Calibration error of real data

Max residual error RMSE
v./pixel 0.48 0.37
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