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Fig. 1 Samples of QR code with varying shades of color
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Fig.2 QR code samples with obvious axial deformation
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Fig.3 Samples of QR code with slight axial deformation
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Table 1 Analysis of sign contrast results

B9 KB /% R,./% R,/% SC/% (439% )
1 55 92 61 31 (1)
2 60 91 57 34 (1)
3 65 94 51 44 (2)
4 70 92 49 43 (2)
5 75 923 41 52(2)
6 80 35 94 61 (3)
7 85 28 923 65 (3)
8 90 21 94 73 (4)
9 95 12 94 82 (4)
10 100 11 94 83 (4)
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Table 2 Analysis of modulation ratio results

F5 RN /% RI%  GTI% SCI% (4534 )  MOD (434% )
1 55 68 765 31 (1) 0.54 (4)
2 60 81 740 34 (1) 0.41 (3)
3 65 62 725 44 (2) 0.48 (3)
4 70 82 705 43 (2) 0.53 (4)
5 75 46  67.0 52 (2) 0.81 (4)
6 80 88 645 61 (3) 0.79 (4)
7 85 82 605 65 (3) 0.66 (4)
8 90 73 575 73 (4) 0.42 (3)
9 95 82 530 82 (4) 0.70 (4)
10 100 72 525 83 (4) 0.46 (3)
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Table 3 Analysis of axial inconsistency results

¥ S 4 /mm AN (539%)
1 -10 0.18 (0)
2 -8 0.13 (0)
3 -6 0.09 (1)
4 -4 0.07 (3)
5 -2 0.03 (4)
6 +2 0.03 (4)
7 +4 0.06 (3)
8 +6 0.09 (1)
9 +8 0.11 (1)
10 +10 0.15 (0)
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Table 4 Analysis of grid inconsistency results

75 Al /mm d/mm GN (434%)
1 0 0.051 0.001 (4)
2 0.2 0.195 0.015 (4)
3 0.4 0.395 0.061 (4)
4 0.6 0.590 0.136 (4)
5 0.8 0.778 0.273 (4)
6 1.0 1.006 0.396 (3)
7 1.2 1.190 0.554 (2)
8 1.4 1.387 0.752 (1)
9 1.6 1.586 0.983 (0)
10 1.8 1.817 1.290 (0)

A

4 ZEig

AW e lE TAF6 B AR E Y B R — 4R
BUERIT-6, FERE T — ZR G0 KB AR A Al ) J LA
AR ARSI RIS, T T B RS R A
AT A, B AL . A (A kb, E
b AR B AR AR ) J AT AR A BRI AT R 2%
PEI L L B i) A — SR A N — S0 SRR T S,
3 BT A5 A Al 1) JLART A5 £ XoF B R 2 65 I 1Y)
oM, SCIOLE ISR, Y YRR K B (R T 90% I,
9 R ZEEFIRE] 4, KBRS N,
PR R ) i s € S i e S S R
34 G B I AR T S M il 1) N —S3ORT A AN — 3011
KRR, Hhm P gEETE —2~2 mm A REARIE KK
F 30 mm [ - 4E RS Hh AR — B Bk E 4, file AR
JE/NF 0.8 mm A BEAIF K RTF 40 mm 1) 265
A= HIRE] 4, ARWFREEH AT Ry Yt B ot
WS HON MR S PO B B T AT, A
Y05 EL ) o RS R RS

S 3k

(1] RES, BEE, dbSE, 5. LT XHREER 460
BB W BT Dh B R R4 (7). BB, 2019,
11(1): 25-32.

WU Yuezhong, CHEN Rongrong, SHAO Zongmiao,
et al. The System of Two-Dimensional Code Packaging
Advertising Supervision and Anti-Counterfeiting

Traceability Based on Blockchain[J]. Packaging Journal,

(2]

(3]

[4]

(3]

(6]

(7]

(8]

9]

- 61 -

2019, 11(1): 25-32.

FHEE . KR QR Code “HERSAE LT ihA: ™ HIARIE I
R (30, B ll, 2021, 42(5): 307-311.
JI Chengxi. Discussion on the Application of QR Code in
the Marking of the Food Production Date[J]. The Food
Industry, 2021, 42(5): 307-311.
KA. FARRHEAAR TR i AR ELR ST (0], 2RSS
HERLE, 2018(1): 41-42.
LI Yongyi. Improving the Printing Quality of Commodity
Barcodes with Standardization[J]. Bar Code &
Information System, 2018(1): 41-42.

B, XA . AR i A5 B A 12 (0]
£ TR, 2017, 38(17): 194-199.
TIAN Min, LIU Quanxiang. Detection Method for
Barcode Quality of Package Printed Matter[J]. Packaging
Engineering, 2017, 38(17): 194-199.
fLo A VIR TR A I H S HO iR ().
B i S AR, 2016(12): 14-17.
KONG Meng. Breif Discussion on the Test Item
Parameters and Quality Control of Two-Dimensional
Code[J]. Printing Quality & Standardization, 2016(12):
14-17.

F Z it s R sz SR, T E EZ R R 2R
B2y YA S N B ARG S . GB/T 23704—
2017[S]. dbxt: HoEbRAEH BkE, 2017 3-20.
General Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic
of China. Two-Dimensional Bar Code Symbol Print
Quality Test: GB/T 23704—2017[S]. Beijing:
Standards Press of China, 2017: 3-20.

[ 52 0T R W B Ry L PR i Y B AD: GB/T
18284—2000[S]. dtut: P EFRAEH AL, 2004 42-
47.
State Bureau of Quality and Technical Supervision of the
People's Republic of China. QR Code: GB/T 18284—
2000[S]. Beijing: Standards Press of China, 2004: 42—
47.
T, A, REAsh, S LT AR ER A 4k
T J5t i 20 B D], AE AT BRI 22 Be 27 4k, 2016, 24(4):
33-36, 41.
LEI Jiali, LI Yeli, LU Likun, et al. Two Dimensional
Code Quality Analysis Based on Ink-Jet Printing[J].
Journal of Beijing Institute of Graphic Communication,
2016, 24(4): 33-36, 41.
HNA . BT LA ILE 4 AR5 7R LR BB 16 2R SEbiF 5
[D]. dbat: JLatHRRR=:, 2014.
DONG Chengsong. The Research of Detecting



DE €1 %= = f PACKAGING JOURNAL
2022 £ £ 14 % 5 6 B Vol. 14 No. 6 Nov. 2022

System About Barcode Detect Based on Machine 39-42.
Vision[D]. Beijing: Beijing University of Posts and [13] EFE . 4ERG e A r= o A2 i ag B il [J]. 2 H
Telecommunications, 2014. E[I, 2017(3): 68-69.
[10] I i IR T HLESILE I A SN o R I AR A 5T WANG Chunhua. Quality Control in the Production
[D]. P54 VHZHLT R, 2020. Process of QR Code Printing[J]. Print Today, 2017(3):
SU Jing. Research on 2D Bar Code Quality Detection 68-069.
Technology Based on Machine Vision[D]. Xi'an: Xi'an [14] B W, FEF QR —4Efd il B ARWIZE 5528 [D].
University of Technology, 2020. PO, PHEBL TR, 2018.
[11] 2R, BEmt, MOUHSR, 55 . b s e il Duan Yin. Research and Implementation of Recognition
KA 248 (1. B, 2021, 42(2): 276-282. Technology Based on QR Code[D]. Xi'an: Xi'an
LI Jiangang, HUANG Shihao, ZHENG Qigiang, et al. University of Technology, 2018.
Identification System for Batch of Two-Dimensional Code [15] ™ A, T HERDBRvE SR B A AT (D], R AR
with High Speed Based on Machine Vision[J]. Journal of W BHEFE, 2016(1): 26-31.
Applied Optics, 2021, 42(2): 276-282. YAN Feng. Research of Two-Dimensional Code Standard
[12] #l2aTs, & 3%, sRIEE . QR IS ENRI BT A R4 [1]. and Test Quality[J]. Quality and Technical Supervision
P im i, 2018, 25(5): 39-42. Research, 2016(1): 26-31.
ZHU Huiqing, DONG Hao, ZHANG Peiheng. Research
on QR Code Printing Quality Detection Algorithm[J]. (wHEmEE. F2i)

Electronic Engineering & Product World, 2018, 25(5):

Analysis of Influencing Factors on Printing Quality Parameters of QR Code

ZHANG Shanshan', QIU Zixin', LI Qiang’, HUANG Xinguo', ZHONG Yunfei',
BAI Yongli', PENG Nan'

(1. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Changde Jinpeng Printing Co., Ltd., Changde Hunan 415006, China )

Abstract: The printing quality of QR code directly affects the accuracy of barcode information transmission.
In order to analyze the main factors affecting the printing quality of QR code, a QR code image acquisition platform
was developed based on the national standards for QR code inspection. Through making QR code test samples,
the influences of grayscale changes and geometric changes on the printing quality parameters of the QR code were
analyzed, such as symbol contrast, modulation ratio, axial inconsistency, grid inconsistency, etc. The experimental
results obtained the image quality requirements of different QR code quality parameters grading, and provided a
reference for the printing quality inspection and control of the QR code.

Keywords: QR code; printing quality parameter; grayscale change; geometric change
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