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A Fast Image Correction Method for Multi-Target QR Codes
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Abstract With the development of information networking, the application of quick response (QR) codes is more
and more diverse. The recognition and application of traditional single QR code cannot meet the current demands.
Therefore, a correction algorithm for multi-target QR codes is proposed. The image is binarized and the code
symbolic characteristics are used to locate the QR codes. The QR codes are segmented based on those characteristics
and the connected components labeling algorithm. Then, contour tracing is used to obtain the boundaries of the QR
codes detection pattern. Three vertices on the detection pattern are obtained by using the geometric relationship.
The fourth vertex is obtained by the relationship between the probe point and the other vertices. Finally, the inverse
perspective transformation is used to correct the code shape. The proposed algorithm is implemented by C+—+
programming language, and the corrected QR codes are tested by Zbar. Experimental results show that the
proposed algorithm can carry out the correction of multi-target QR codes quickly with high recognition rate, and can
overcome the influence of different illumination and background interference, showing good robustness.

Key words image processing; quick response codes correction; symbolic characteristics; connected components
labeling ; inverse perspective transformation
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Fig. 1 Symbolic characteristics of QR codes. (a) Structure of QR codes; (b) detection patterns
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Fig. 3 Search the central point of detection pattern. (a) Line scan; (b) column scan; (c) adjust to the center position;
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Table 1 Comparison of computational time and recognition rate of multi QR codes correction algorithms

Average execution time /ms Recognition rate /%
Algorithm
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Ref. [9] algorithm 96.879 63.776 79.216 85 78 77
Proposed algorithm 32.497 22.328 27.164 92 90 88
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Table 2 Comparison of calculation time and recognition rate of single QR code correction algorithms

Average execution time /ms Recognition rate /%
Algorithm
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Ref. [5] algorithm 37.623 36.879 38.264 70 61 43
Ref. [8] algorithm 34.423 32.667 37.213 82 76 64
Ref. [13] algorithm 29.414 27.016 28.864 84 78 51
Proposed algorithm 11.213 10.464 11.625 93 91 89

M 2 AT LA A SCHEE J0 VR Je A8 12 S I (] MY 531 53 05 AR A R R I 34 o e ol 2 1 55 DB 3R 58 R A2 2%
TN U A Sk v AR 22 . 20 M SCHRES 1L SCHRES 1 SCHR LT3 I3k , e BRAE W5 6 A 4 3R 355 T 1L
RALA LT R

D ZAE T . — D AR AR D7 10 S SR R Ak B A AR KA 2, SCRRES 1 SRk [ 13 5395 7 55
SR T R R L RO FERE QR 5515 558 & X0 T L IXRE R 23 532 Wi Jm 22 A0 A0 3R . SCHR L8 J 330k ok T &
A7 12 R e WU A — (R A IR L X R 2 Y FE R 22 A I 1) 2 09X 0% A AL T vk A5 A SR R SR R
ITIEA I FERT FRIC

2) SCHRES ]\ SCHRC I3 1Bk AR R AE i 5 R AT QR W3 A5 00 F BEAT T 7 07, 7E 818k B QR 4T, B
PEE IR D0 T A RE SRR AT S A QRS BB, SCARES 130k e Xt B B OB A5 2412 55 R T QR
55 9 8 X A e /N 9 5 A A ) T S A Y PR i e e i o S X A 2k et Y O R — S R T
S TR A T 3 A 55 4 A TSR 228K, W 8 Cad) BT o A% SR 4 7 i ml 80, NS 9 4 F #A el 4b
o] NAFEAT 8 . 2 B QR SIS BB Z B R GBI BHA L BB RS, NI JC ik R B R T . P, ol
PR EIAEE 4 DT PO R L5 Lo B SE 5 4 DTG SEBR AL B 0] DL P 18] 7 — 7 19 1%
2% . SCRRL L3 5005 SR T L 48 3 19 7 6 55 0 Tt 20 ) A LR IR 7 AT 1) 0 i S R AT 140 3 BT 45 b 4
BR VA GEER A SRR I p R . A& 8(b) Bz » R L N Ze 1a) A7 b AT 4340 . I o A e DI 77
e A 0 B B9 5O A — @ 2 T . SCRRE8 IS A TEXS QR A5 A (7 36 A2 46 J % FEHEAT AL TR EE /2 A7, i
AL IE EE — 5 %00 de DAR I A S 3G I3 9l R R 2 2 5t BE R I . BV 4 B A IE [RTJE R %
SCHRA I A9 QR AL B B8 B2 AL 158 4 AT 58 4 A i 5 SEBn 7 8 5 ™ A R i 22 18] 8 (o) iy
ARo KA M RIE EUE 0 5 AR QR A% A& A58 B B B2 L R T SCHR 8 190 ik b 4T 5 4 4> A 31, 18
B C A HRZ A LR EAE B, 2 5 R S AF AR R R QR B A BEIEBR AT 1 AR E . [A] i
IEAE M TGN T B QR 5, R SCHRES T SCRRES L SCHRL T3 J53 34 e 58 JC #8581 A2 2 3R 58 U R AR

L

(b)
B9 AT, () SCHIRES 1555 (b) SCHR[ 1353k 5 (o SCRR[8 1%k
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