RNSHBIFHRE

55, 011203(2018) Laser & Optoelectronics Progress ©2018 (H E WL ) A ki it

v K DU 38 DA DG 2RI 5 R 7
ABE, EMhi, T4, B4

VO 228 TR 2R MU 5 8 2 T AR 2 Be . BEVE P2 710048

T MR KR T S AN (R 98 BE B 1 SR B S R, B T — R T D AT 5 5 A A 4 2k B O
Ie) HL 4 5 J5U B 1 H&@ﬁkﬁffﬁ%h@ﬂmﬁ%mmﬁ&‘ pEu) Xﬂ‘i‘(ﬂ'l@{%l_ﬁfﬁ?{t B V1) 5 R 1E 45 TIUAL 31 oK 3R R A
DU THE 25 B J B2 AT 4%¢ o AR 905 7R G THC 5 45 A P 45 2 B 50 [) EL 458 5 {18 388 ) IR 4 ik L TG W ITC TR A€ 4 44 i L 197 3%
32 I BUZ P A7 1 7 045 AR WC PC PRT A B 48ty 55 A AT PR 458 58 F) DG THE PR 5 O 35 2 4 A 72 100 T 4 45 A P R i 47
$§1C7ffﬁ3‘éié%ﬂéifmmﬂﬂﬁvfﬁﬂ'ﬁ**ﬁﬁanﬂvo JK YN ek R B S A5 R R T L S A T R b AT R

PG B B G T AR 15 S MO 4 5 0 U | SR R 5 R B v R A, R IZ NEFH TE A TR G ) 2% AR R v
D A

KEWR W Wttt KM EA MHOCITES: &N 4 Bk AL

FESES TBI2 XEkFRIZAS A doi: 10.3788/L0OP55.011203

Fast Adaptive Correlation Matching Barcode Location
Method for Digital Level
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Xi'an, Shaanxi 710048, China

Abstract  According to digital level barcode’s common characteristics of black and white alternation with different
widths, a fast adaptive correlation matching barcode location method is proposed, which is based on equal stripe
number and equal width between the matched image and the template image. The barcode grayscale image to be
matched is obtained by preprocessing of graying, cutting and correcting of the proposed method. And every time the
scale factor of the matched image is obtained according to the assumption of equal strip number and equal width
between the matched image and the template image. The image to be matched is transformed to matched image with
equal width as the template image using bilinear interpolation method. The matching and precise positioning of
barcode are achieved after shift-related operation between the measured image of adaptive scaling and the template
image. Leveling measurement experiment results show that this method makes full use of the whole information of
barcode image, which has the characteristics of strong anti-interference ability, independence of coding rules, high
algorithm efficiency and high precision, which can be widely used for height measurement of barcode level with
different coding rules.
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Fig. 1 Diagram of digital level measurement system
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Fig. 2 Adaptive scaling shift-related matching barcode location principle
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Fig. 3 Schematic diagram of measurement reading
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Fig. 4 Shift match correlation coefficient curves of (a) Leica and (b) Sokkia; comparison of one-dimensional gray curve of
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Table 1 Results of seven experimental measurements with Zeiss mm
Number of measurement 1 2 3 4 5 6 7
Value of theory 295.000 322.250 705.000 832.250 930.400 1103.600 1269.000
Value of experiment 294.876 321.930 704.684 832.000 930.070 1103.214 1268.705
Value of difference 0.124 0.320 0.316 0.250 0.330 0.386 0.295
# 2 Topcon 7 Wil i 52 55 45
Table 2 Results of seven experimental measurements with Topcon mm
Number of measurement 1 2 3 4 5 6 7
Value of theory 258.500 357.500 427.500 690.500 817.500 1300.000 1530.000
Value of experiment 258.107 357.335 427.294 690.178 817.239 1299.600 1529.736
Value of difference 0.393 0.165 0.206 0.322 0.261 0.400 0.264
# 3 Sokkia 7 YU £ 5 5 45 R
Table 3 Results of seven experimental measurements with Sokkia mm
Number of measurement 1 2 3 4 5 6 7
Value of theory 273.750 321.500 528.250 870.250 993.000 1207.250 1438.250
Value of experiment 273.449 321.171 527.911 869.947 992.834 1206.970 1437.936
Value of difference 0.301 0.329 0.339 0.303 0.166 0.280 0.314
4 Leica 7 W52 5 45 21
Table 4 Results of seven experimental measurements with Leica mm
Number of measurement 1 2 3 4 5 6 7
Value of theory 264.800 425.550 570.000 632.078 683.250 795.340 1095.000
Value of experiment 264.563 425.193 569.730 631.886 682.903 794.976 1094.732
Value of difference 0.237 0.357 0.270 0.192 0.347 0.364 0.268
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Table 5 Measuring time and matching times of Leica and Sokkia under different distances
i Barcode image Matching time Time /s
Distance /m - - - - - -
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