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QR Code E7ZNZE1E

/ Module Error correctiona
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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



(©)

(b)

(a)

Chang et al., ISMW '07, 2007



Alignment Pattern
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Data codewords Error correction codewords
Block 1 D, Do (| ... Dy E, E, [ ... E,,
Block 2 Dy Dl | . D Eos Eos || o Esq
Block 3 Do Dos| | . Da3 Dy = Esx || - Ess
Block4 | DssY| Das'| ... Dis' | Das'| Eer V| Ees V| o Ess¥




QR Code & HFI=HEHES

E3 D19 Data Codewords

L L EC Codewords

E15 E11 D11|D5 D4
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E20 93 E37 E30 D13
ES [l
EA46 119 E63 1
E E5S6|E4 [D26|D64
E123 a7
u m § Upwards Downwards
E72 16 E89 0[1]a [B]7
ES2|E107[D39|D51[D9
E103 E75 E97 41 D47| D57 2|3 415
E34 [E8S D54D41| 1[5 2|3
E120 E98 42 E115[E114
E101 49 E108/E81 [D52|D38 D22 D6 D44 6 |7 01
E77 E71 E15 D34
E60 [ES9 D3 D28
E26 E124 68 E12 [E8S
E127RE23 ES |[ESS [D65|D25|D35 D19[D31 ARG
E51 E45 E118 D21
ES6 [E33 D16[D15 0[{1]6]7
ES52 E21 E94 E38 [EQ2
E31 [E29 [D66|D12 [D48
E25 E19 E9?2
| B B0
E78 E47 120 E64
E57|E3 [E1 |D63|D61 EEHE
E128E24 L JE126 E122 EGG D?— 415
E36 D32|D18 [D42[D53 617
El04 E73 17 E90 E112[E7
] E83 [E106[E27 [D50(D10[D59
E102|E50 | _JE100 E96 40 D45|D5 =
E10 |_ Ds5 D40 0] A
E130 E99 431 [E116| |9 [E110 CHAR. [1]2] |Upwards
E76 | [ E109(ES0 [ES3 [D37 D23 D46 > 32
E74 E70 14 D58[D56
E113 [ ] D4 [D27 5|6
E125 E69 E13 7
E6 |ES4[E79 [D24|D36 “T9
E44 E117
D17|D14 1
E22| 95|  [E39 CHAR. |2
\ E32|E28 [E105(D11 D49 1 3
E18 [EQ1 4 5
D20[D7 [D43|D30[D1
\* E121]  |E65 ' E58 E? D62 1617
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D2=00100000
Mode: 0001 D3=11001001

D4=100101160
Data: 0011001001 1001011011 0011101D6=1060600
terminator: 0000 D /=

D8=

padding to 8 bits:

pad codewords:
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|_E12[Ess |
Es [Es5 D65[D25[D35|  [D19[D31
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L] D45[D5
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D1=00010000
D2=00100000
D3=1160016001
D4=10010110
D5=116001110
D6=1
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Mask Pattern

{i+j) mod2=0

o
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Ly
011
fi+j) mod3=0
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S

100
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I:I Function modules

Masking shall not be
applied to these modules




Mask Pattern

qj Select one

Mask processing results

Masked patterns

L,
0

Original pattern

"
e




Mask Pattern O Mask Pattern 1 Mask Pattern Mask Pattern 3
Penalty 1: 180 Penalty 1: 172 Penalty 1: 206 Penalty 1: 180
Penalty 2: 90 Penalty 2: 129 Penalty 2: 141 Penalty 2: 141
Penalty 3: 80 Penalty 3: 120 Penalty 3: 160 Penalty 3: 120
Penalty 4: 0 Penalty 4. O Penalty 4: O Penalty 4: 2

Total: 350 Total: 421 Total: 507 Total: 443

: -l - Yy F- Bewses i
Mask Pattern 4 Mask Pattern 5 Mask Pattern 6 Mask Pattern 7
Penalty 1: 195 Penalty 1: 189 Penalty 1: 171 Penalty 1: 197
Penalty 2: 138 Penalty 2: 156 Penalty 2: 102 Penalty 2: 123
Penalty 3: 200 Penalty 3: 200 Penalty 3: 80 Penalty 3: 200
Penalty 4: O Penalty 4: 2 Penalty 4: 4 Penalty 4. O
Total: 553 Total: 547 Total: 357 Total: 520

27



QR-Code WEE

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




Micro QR Code

(V=g R
(Finder pattern)




SQRC

W Security QR Code 4 ﬂ = SQRC

QR Code Lock
1. —#i§ QR Code
<#Hi> IE L] QR Code  _—MEEMEN <HRRBER-
900177 F2E | 900177
Name * Jone DNWA TR Woeet Y Name : JoneDNWA
Blood type : O [=]: Blood type : O
Age 36 | Age 36
2, Security QR Code
, S Security QR Code _—MtEREs <RAURBLR>
_ <H > _
900177 e _ 900177
4 AR Mame : JoneDNWA PR o .
#H <| Bloodtype: O [=]
1< Age 36
T : <A R i >
| <ANRERE>/  pmeEsmnsEe *_ ' 900177
ENEMIFERMEE L . ) Name : JoneDNWA
T 0123456789ABCDEF GRS s Emm | Bloodtype 1 O
“Ray: Security OR Code | Ag€ 36
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. General mobile phone

<Reading result=
Denso Marnio
Blood type O

SQRC-ready scanner s years old



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)

% it




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

» FFEAERET 048 iIQRCode ENBITER R
barcode HWfiiE @ S E2EIREEFEE L

<Rectangle Code>

o o m

5X19 Cell 7X29 Cell 13X 35 Cell




Beautify QR Code

(d)

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



Beautify QR Code
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Lin et al., IEEE Trans. Multimedia, 2015



Ioput Image




1ER—



fESR—

s BAQR Code 7T#—{EFTHIENES ~ FTHIAS
E*HE%%“E*%*E*IQR CodeHVRITHETEFER

AEAYIEN




fE— - AE®BIN

o ERIT AN FASU FTERRINRE
FXQR Code

[4811E] http://xxxxx/

[FFH] XXXXX

[TTAB] XHXXXXXX XXX XXX XXX XXX X
XXX XX KHKXX XX KHXX XXX XXX XXX
XXX XX KHKXX XX KHXHXX XX XXX XXX
XXX XX KHKXX XX KHXHXX XX XXX XXX
XXX XX XXX XXX XXX XXX XXX XX
XXX XX KHKX XXX KHXX XXX XXX XX
XXX XX KHKX XXX KKHX XXX XXX XXX
XXX X XXX X XX XKHXX XXX XXX
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e http://bit.ly/2GNYNpU
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&% Student ID *u41 required
Enter your student ID
AL U F R R Lt fE R B~ required

BIEEE AREE(THE
1 QR code ty BB R *. jpg & *.png £ @& *u4 required

BRBFERE ARFEAHE

=


http://bit.ly/2GNYNpU
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QRCode Generator

B https://goo.gl/DQneUc

Credited by kChen

@ QR code generator b4

&« C |® https://www.csie.ntu.edu.tw/~kmchao/bec16spr/QRcode/index.html 3] ‘ﬂr‘ = o

Create your QR code

Website (URL)

http://www.example. www

© 2015 Introduction to Computer Science - CSIE- NTU

Back to top
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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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4R FRIEQR-Code

B QAR codeFE4ES

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

P Quickmary, <O O
)

| mpoRCede

-

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

® QRHacker

o http://www.qgrhacker.coll
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Photolmpact

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