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Finder pattern
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Chang et al., ISMW '07, 2007



Structure of finder pattern

A: 3 modules
B C B: 5 modules

v C: 7 modules
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Sun et al., ICCSA 2007
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This corner point is usually a virtual one,

Sun et al., ICCSA 2007



Inverse perspective
transformation

Sun et al., ICCSA 2007



Chang et al., ISMW '07, 2007



Alignment Pattern
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Data codewords Error correction codewords
Block 1 D, Do (| ... Dy E, E [ ... Es
Block 2 Dy Dl | . Do Eos Eos || e Ess
Block 3 Do Dos| | . Das Dy = Ew || .- Ess
Block4 | DssY| Das'| ... DY | Di¥| Ex¥| BV .. EesY




QR Code &= LEHES

E16

L

E12

S

Remainder Bits
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E20 93 E37 E30 D13
Es [l
E46 119 E63 1
E ESG|[E4 |[D26|D64
E123 67
B H N |
E72 16 ES9
ES2 [E107|D39|D51 (D9
E103 E75 E97 41 D47| D57
E34 [ESS D54[D41
E129 E98 472 E115/E114
E101 lE49 E108|ER1 |D52|D38 D22 D6 D44
E77 E71 E15 D34
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E26 E124 68 E12 [ES8
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E44 E117
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\¢ D20([D7 |[D43[D30[D1
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Upwards Downwards
011 |a 6 |7
213 4 |5
4 |5 2|3
6|7 0|1

2131415
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=30 s

Content: 20160329

Mode: 0001
LLength: 0000001000

D1=00010000
D2=00100000
D3=11606016001
D4=160010110
D5=116001110

Data: 0011001001 1001011011 0011101D6=160000

terminator: 0000
padding to 8 bits:

pad codewords:

D/=
D8=
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D1=00010000
D2=00100000
D3=11001001
D4=10010110
D5=110011160
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Mask Pattern
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fi+j) mod2=0
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I:I Function modules

Masking shall not be
applied to these modules




Mask Pattern

Mask processing results

Masked patterns

Original pattern * o




Mask Patterntl
Penalty 1: 180

Penalty 2: 90
Penalty 3: 80
Penalty 4: O

Total: 350

Mask Pattern
Penalty 1: 195
Penalty 2: 138
Penalty 3: 200
Penalty 4: O

Total: 553

Mask Pattern 1
Penalty 1: 172
Penalty 2: 129
Penalty 3: 120
Penalty 4. O

Total: 421

Mask Pattern 5
Penalty 1: 189
Penalty 2: 156
Penalty 3: 200
Penalty 4. 2

Total: 547

Mask Pattern 2
Penalty 1: 206
Penalty 2: 141
Penalty 3: 160
Penalty 4: O

Total: 507

Mask :Pattern 6
Penalty 1: 171
Penalty 2: 102

Penalty 3: 80
Penalty 4: 4
Total: 357

Mask Pattern 3
Penalty 1: 180
Penalty 2: 141
Penalty 3: 120
Penalty 4. 2

Total: 443

Mask Pattern 7
Penalty 1: 197
Penalty 2: 123
Penalty 3: 200
Penalty 4. O

Total: 520

27



QR-Code HEEE

® Micro QR Code (1998)
m Security QR Code (2007)
¥ iQR Code (2008)




Micro QR Code




SQRC

W Security QR Code T ﬁ = SQRC

QR Code Lock
1. —ff QR Code
<# > IEL: QRCode  —MEEREE <ADRSER>
900177 EEE | 900177
Name : Jone DNWA TTTTR WoR: Y Name : JoneDNWA
Blood type : O [=l: Blood type : O
Age 36 _ Age 36
2, Security QR Code
) N Security QR Code _—MEE R  <RIMBHLSR>
. <K :
900177 EEE - 900177
JE4+RR Mame : JoneDNWA (A, g .
HH Blood type : O =154
B Age 36
+ _ <R EER-
“HRABRE>/ pRARLONZEZIS 1_ [ 000177
ERENRBREEL . ) Name : JoneDNWA
e 0123456789ABCDEF s mmEy | Soodbpe: O
Security QR Code | A9¢ 36
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<Reading result=




IQR Code

iQR Code QR Code(Micro QR)
Type Square, Rectangle Square
Version Square : 1(9x9 Cell)~61(422x422 Cell) QR Code:1(21x21 Cell)~40(177x177 Cell)

Rectangle : R1(5x19 Cell)~R15(43x131 Cell)

Micro QR:M1(11x11 Cell)~M4(17x17 Cell)

Incorrection

L(7%),M(15%),Q(25%),H(30%),

L(7%),M(15%),Q(25%),H(30%)

Modification S(50%)

Character Numeric,Alphabet, Text(Mode A/B/C), Numeric, Alphabet, Kanji, Binary
Kanji,Binary

Combination 16 Division (Only Square) 16 Division (Only QR Code)

Type Square, Rectangle Square

Special Code Two Sides Inversion, White Black Inversion, White Black Inversion,Dot Pattern
Dot Pattern

Others GS1 Support , Data Compression GS1 Support

Margin 2 Cell 4 Cell(Micro QR: 2 Cell)




IQR Code

Store more information with same size as current QR code

QR Code iQR Code
[=] s =] 80% T,
OM .' Increasing E
Numeric 34 Digit Numeric 63 Digit
Print less space with same sized information
iQR Code

30%

Decreasing E

21X21 Cell




IQR Code

» 5B rER 510l #% iIQRCode ENBIZEIR K
barcode M & ' SR EEFE L

<Rectangle Code>
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Beautify QR Code

(d)

Garateguy et al., IEEE Trans. Image Process, 2014



Beautify QR Code

Changing Module Shape/Color
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Lin et al., IEEE Trans. Multimedia, 2015



Ioput Image
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fE— - ATKI

o ERNITAEXXFASUA FTEHNBINEE
FXQR Code

[481LE] http://xxxxx/

[FAFE] XXXXX

[TT4B] XHXXXXXXX XXX XXX XXX XXX
XXX XX XX KHXHXXX XXX XXX XXX XX
XXX XXX XK HXHXXX XXX XXX XXX XX
XXX XXX X KHXHXXX XXX XXX XXX XX
XXX XX XX KHXHXXX XXX XXX XXX XX
XXX XX XX KHXHXXX XXX XXX KKK XX
XXX XX XX KHXHXXX XXX XXX XXX XX
XXX XX XX KXHXHXX XXX XXX XX
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i
e https://goo.gl/2XUsYX

2017 =+ Z %M

fEk— LMt » #aker ] 2017/04/10 23:59

# 8 Student |D *s 4 required
AT AR F Lt A W required

BUBR ASBEMEE
# % 1 QR code & M # 77 &% *.jpg =& *.png L *
REFRR AXFEAHE

© 2016-2017 Kun Chen and Kun-Mao Chao @ CSIE.NTU, Source Code

required
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QRCode Generator

B https://go0.gl/DQneUc

Create your QR code

URL Text Phone WiFi QR Code Size

Website (URL)

Error Correction Label
http://www.example.www

@ 2015 Introduction to Computer Science - CSIE- NTU

Back to top
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s at R Al

Margin of QR Code

4 or more modules

4 or more modules

T~ Margin

4-module wide margin is required around
a symbol.
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V Size reduction
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4R FRMEQR-Code

B QAR codeFE4H 23

e http://color.quickmark.com.tw/

FEOR CodeBELERR
QuickMars; “0LOR

397F QR Code

AIEEESE | trycolor@quickmark.com.tw
HAIEIRSR S ¢ color



http://color.quickmark.com.tw/
http://www.qrhacker.com/

Photolmpact

http://download.cc.ntu.edu.tw
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http://download.cc.ntu.edu.tw/
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