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Restoration of distorted 2D barcode marked on arbitrary radius
cylinder based on calibrated camera

Wang Wei, He Weiping, Guo Gaifang, Niu Jinbo, Cao Xizheng

Key Laboratory of Contemporary Design and Integrated Manufacturing Technology , Ministry of Education,
Northwestern Polytechnical University, Xi'an 710072, China

Abstract . Objective In the field of direct part marking technology, 2D barcode is more and more widely used, but there is
a problem that 2D barcodes marked on a cylindrical part have spatial distortions which will result in reading difficulties. Ex-
isting algorithms mostly attempt to recognize 2D barcode marked on the plane which only have perspective and incline dis-
tortion. However, they can hardly recognize 2D barcode marked on cylindrical part because the pattern of 2D barcode is
changed by spatial distortion. For correcting this difficulty, a new method should be proposed to recovery the distorted 2D
barcode, and the radius parameter of cylindrical part should be automatically got without manual measurement. Method We
firstly analyze the principle of forming distorted 2D barcode marked on cylindrical parts, and we establish a spatially distort-
ed 2D barcode correction model based on calibrated machine vision mechanism and the principle of perspective projection.
then deduces the relationship between fitted ellipse and the radius of cylindrical part in the image, in addition, estimates
the radius by the ellipse parameters. finally substitutes it into the correction model to get the corrected 2D barcode. In the
experiment, we select two distorted 2D barcodes marked on the cylindrical parts with different radius parameter, and ac-

quires pictures of them from different views. It gets fixed parameters of the machine vision device, based on that the spatial-
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ly distorted 2D barcode correction model could be established. Result The experiment results show that, the two distorted
2D barcodes are recovered well and the processing time is limited in 1 second. Compared with previous methods, this algo-
rithm is more concise because of prior calibration and spatial distortion mode. Besides, this algorithm is more automated be-
cause the radius parameter could be automatically got by the image. Conclusion Based on camera calibration, the method is
effective for correcting spatially distorted 2D barcode marked on arbitrary radius cylinder. The method extends the applica-
tion range of 2D barcode that not only flat part but also cylindrical part could also be identified. However, in the future

work it should introduce nonlinear distortion of the lens and get the more accurate camera calibration parameters for more

0 3

ideal restoration result.

Key words: cylindrical part; spatially distorted 2D barcode; spatial distortion; parameter calibration; spatial

distortion correction
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two-dimensional bar code read device

FHPLEERE  WHE BfgbG ERRGE e
f/mm d/mm  AEFR (ug,v0) /pixel /mm
30 x 28 30 10 (320,240) 640 x480

TERETA] 2 HEAI RSN PR AEATR] 42 1
2210 2 HESIERIRIR , SR RIS A SCB T I 5k

PEATARIE 453 T BE RRESS R

e 1 AR SERE 21 =16 mm, 2 4E 5%
FEASRISEPR /N 13 mm x 13 mm, fg A FRE 2
S U EN D] . Bl T EMEA 2
eSS G AT —(HAGAE IR, 20 6 (b) BT . 4K
JEHRH2 AESIU MR T S, JF X B 1) 25 i 2R AT
B, AnE 6 (o) B o ARAEAE A TR &1
AE R BIRCERIE Y 9.7 mm, SEFRI Y 10 mm,
B AT 1 =9. 7 mm fCABEAEE M,
A MRIERCRIENS 6 (d) PR B8 6 (e) s ifE
BEIEAE r =10 mm fCABEHE G M TR AR IE 4SS
R ATLUE L W 28000 ) L2 AT, R
AR MO TR AT BB MR 2E AN BURR, 1% 52 B
AR IESE R0 e

(a) LB AL <4 (b) —fEifk

(c) M A A G 40015

(d) 7=9.7 mm#% IE &5 (e) =10 mm¥kZ 1F 45

6 T AL 2 AERSACIE S 1

Fig. 6 Example 1 of distortion calibration of cylindrical two-dimensional bar code
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Fig. 7 Example 2 of distortion calibration of

(RN S

cylindrical two-dimensional bar code
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