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the block error and random error of a high-density two dimensional code

ST -TAE S S =l
Nobuyuki Teraura Toru Inoue Kouichi Sakurai

1. EFAMLE
(1) &

BERANLOR TS Zkota— RN, A—=a— K
DRBEEEND L, 1DEZOLEZTLEL, 1 DEFEFIC
ST DT —Z I — "= ZRE L TSR LTV D DTkt
LT, BRI T — 4 %2Ed b7 —42Xx V7L LCH
RENTZHLOTHD. LT, ELICREEDT —FMNL
BTENIE, TORAETESBIZERDLEEZLND

KEBZFEBTH7-020F, BMlckE R " kxta—
RERAWDZETHHEBATES., LiL, ZZTERALK
EXIOTRITLA— R TR REREBETEEIHZE, T
ROLT X OFREFEEERELTHI L E2MmETT 5.
(2) BEfF D%

T—HOREEEERELSTIEDOFHEELT, &
NaEBHEALT HHERSNTEY, v E2%0ld 5 TiE
[3-61K DN ENETHTENRH L. Brld, BLeEHK
Mk L7 BT, 2T 22620 _Kia— K (GEE
WL —R) ERELTWVHS].

3)

F—ABEERELTHEDIC, BEE _RIta2— Rz
FE/h LTS T, BIBIORRMSAIENEE D, ik
BIRN BB Rt a— RIZHABSAENR TS RS (U —
KYaEy) FFEONCHESAY TEHREORRAZEBZ 5
b, BETERLIARY, BERARR LS. RS FiEiE, 7
— X a— RV RV ORIV ETERITH>DT, 7y
BOICOWTIBERRITIES AT ATH L. —F, 7—X
I—RYUARMIC 1 By hDODBYBHETHT U F A
FRDZOWTIE, RTIEMEREITR .

EEE R ITa— FTEOBEELIZILDDIREETO
MY IFBBRT D LT X LB THDS. £ZT, T
HBFRYIZHIGT D H 7 7eiR 0 T IEOI A Z E AT 5 2
Lk, XS REAYA XD kT — REFFRY
AREIC L, B CE AT —HEEDORN EEX .

(4) FRSCORERL

DITFIC, ET L EEE _Kota— FOBEZHMA L,
Aw— N7 4 U EHAWERREROBRE RS, £ OHH
MROFRERNT X80 THDHI EERIEL, T4 L4
DICHTBETIEY AT AL LT, #EENY T ¢ R EILiE
TLAFEHFREBFNT . LT, LR >0 E0
DOFFEROERICOVWTHEAT A LIk, FTEDOR
BEMEIZ oW Ty I 2Ll —2 g3 vV &479.

1) 77 % 2— F#FEAT, Terrara Code Research Institute
UM R N R AR

2) R E{E1E KRS, Hirosima Shudo University

3)  JWHKEE, kyushu University

$3

2. BEEZRITTI—FOEK

(1) EroiEE

BEfFD Rt — N & O B2 #ERE Lo, folEiE
WABIMNT A7, Zkota— FOERBEMTHLEL
DEMEALELTHVLERND L. SEbOFTEL LT, 61k
LZEEE R LTS, SEgbIE, BB OHE
W (7)) ITHEIL, TNTIUSHMSL LI=FE#RE S5 2
525 CTHD. 22T, BHfEERERLEOEZDIZ, £
b & 2L RIS, £ LT, “kxra—RFELT,
QR 21— R[1]1&®%B LT D, ZOFEFZX 1 EAIRT
QR =Z— ROEANRAHFELIZED 1 By FERILLTND
B, FREZMET L7012, K 1 AR T 2L ORE
AT 5.

EpE
/ Rin#s
E]:E\\ e

BJ1 QR =— R&E/LDHHE

(2) 7 ELDOLEALL
4 fHiTRDHEHIz, HEHERE L LT RGB fERfO=—2
Uy NEBEAE W5, ZOERERE TIEL, RGB =W irZ
M CHAEICR bt Y hRBBINROES E725.
T, MAICE BBENTALEIL RGB ZE[E 0O ST 5 R Db
THY, YHEEICHDHOERINT D,

BN L7240 RGB O RMKEE R 1ITRT. R 11U,
BEOBEE 2R LT22S, BEE(Y)E RGBEOZE#AE,
ITU-R BT.601[10] CHLE SN TV HRAAE 7.

Y= (0.299R +0.587G+0.114B )/255 (1)

MEEOMEE R, $FAEFAEITRI—TI0HE
L7=.

1 DTS DOBREFELT —#

N RN P
& 000 | 2551 255|255 | 1 0o
4| oo1 | 255255 | 0 |0.8% 01
J|l' 010 | 0 | 255|255 |0.70 10
7 011 | 0 | 255| 0 |0.59 11
= 100 | 255| 0 |[255)|041 0o
?Ir 101 | 255| 0 0 | 030 01
|| 110 | 0 0 [255]011 10
7 11| 0 0 0 0 11
57 1 Copyright © 2015 by Information Processing Society of Japan and

The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

Q)M EDFH]

BFOA~— 7O Rmka— KOmIY Y7 by
=7E, BEAouy L, K0P REOBRREOA,
ThbbAGEIEAHEZHBILTWS., 22T, At

DT — % DRI i JRERDFEIT/NE W, £ T
ROl 2 BHAREIICEI D Y CHZ LIk Y, A AEER
T 5.

UL, BEREoaR, AL KGO BTHHHEIC
%, o THRBI SN D AREERE L R H[11]. T7hbb,
HEENAOHZEIZBNT, BN ERDOGAICIT, wE
BREL D, Zhik, FRERAPEY MRS, OSIZLED
EGAUENFERNE L TELZLND. 22T, B0t
E&w~7@&£7»~7é_A*b HHE N A OY

i, AAEE A AT aEE) ST, RAFAIc
m%fw—7é%ﬂvéfé.tt L, ZhHDhT7—f
WX, ARSI AEAICIE, FIRIBEO A > 7 OFG0RGS
Iz &L BT, AFREEIA—T7O®EIZIEE 570
WREMENRNH D, £ T, AFHITRITNV—T DD~
OEIY YTE, FREOFEINCE 2 DB KRBT 5720
OB FELEE 2 5.

(4) 7551k

YT EE, BRI ST, ANV —TF R ERE T
*f@4@ﬁiofﬁ%kéﬂé.

4 B EDBELTIZI 2 By hERBTED. K2 IR
T LI %E@ﬂ%®#7tw%,go®ai®ﬂ A
4x®4&m:wbmﬂ MEOELDOEZE TR 1 OF L
F— R Lo TOERRT D LI > THBLT D, #i
‘Z?I‘ HEERBERTH D BB T, 70Tk

2A (0) OHBFAITIE 00D 2 By FERBL, FEIHFE
{Eéﬂé.

i BRZKTEI—FA /
/_’ BR-XK7TaTFB

iﬁ—::ﬂzizn—ﬁ

"

X 2 —Wta— FoaFFE{b

(5) (RABRY 7 TS s

WIR L= 8 AICHONT, HILV—T LRI L —T D
TENZEN 4 A THDHDT, Hiizic
PERT AR TIE, FE bR 8 b 50T, 'AREL
Hix16 vy hERBTDH. 22T, BETIHHED K
JgTa— FiE, EkERABEEOLHBERE O 16 E0RE

OEBMBEIRN S 72D R a— RERET 5.
ORI, —o0EBANITE Y FEFRHLTWHWAD

T, M3 IZRTLIIE, AROBEGFED 2L — R 17
BER>TWVWADLRI%ETHS.

$3

28y hERHEATES.

zhan | = 2
=58

25

BMEER | ==

== E
B2 | = EIE:.&-E' 16
: b [(mmemm
g~ 33
[E]%Es |

4 3 RARAY e A S

(6) EFAITIA

77—t %k Wi kot a— RERRICHIRT 23561
@WK%“%%V?%%%%KWOT,E@MB@%E%
Ni-tllipo20, ThbikA~— 74 Tl b5E
Wik, Ao smBETORMEICL-T, AJEh5
RGB NS LIZELT D2 ERMBENTWBD[6]. X HIT
IR S - @anREEIic L »C, BT 2 & BNBET
5.

ZTIT, ABETE, Thoo@PEE M T 5 M1
&L DR EZERMAT 5. BEGFR vy PR i
EFEDA 7 KD RO ERORESILITONT, KK
B VEBERRICEZRDRA L, BREHILTHOT, £
O OREEEREARETH B,

HUets (N y M) ERIEa— ROED LI ALE
WZRET 5. 4R T LI, AREBRIAV—T DR
v ML, TNFNT7 7 A4 v X — =[O E =T
BICRET 2. 2ot otafiz Z 2 Tid by b
LIES. QR 2— KT, EOOLNIENMEICT 7 A X —X
A= HEHLTNDEDT, I~y hEEETS. £
7=, B0 Ly MaRIERREICE > TIELWEEE
BWTERL RBAEENRHDEDT, Zobb 77414 ¥ —
INH =2 DT XTIy FERET H.

- o —¥
BIN—7
A

EI‘.'I»"JL—7—l- o
A PR

Ny MEORTE

3. FHAlIAK

YT R/NOBEBRIT DWRBILEY, R TH D
Ny MLV TR EEHERT DT —F L & g
AUEEDN HRERC S VD .

(1) F—& ez
@ﬁ%%@f@%@?éﬁ%ﬁ,NVyké&%ftw
BTHDH. Ny MUTITRTOV 720z 3E T
5. Ny ML, K5 ERIORT IO, by b E
M3 2t/L % 9 [EOREIRIZHEI L, HRia k< B
8 fHl> RGB DB L L. BT 7ot <Ly
Mo (BERIZROINAV—T00 4 6) L1795, Fiz,
Ly ME, K4 IrTE9, F77A 00X =4 —0D
Fliz3Ey FREL TS, 3 Ty MZEENDEEHMSL

57 2 Copyright © 2015 by Information Processing Society of Japan and

eniii

The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

L7zt e LT, (RABRDIC 12 it L, &b IREtED
INEUVWN Ly MMEERINT D,

T—HaA— RV VRNV EBRT DT — X0V 7RO
W 7R, SR T L2 T A HL0 RGB (R
LT5.

Ny b T— 2R
o oo oo

° o| (o

o o0 o|ofe
B 67— HiHALE

(2) HhELE

e LR, F— P CIERR L7128 y R 12
B LV TN RB A KT 5. /Ly MMAD RGB
F—X% Cp %,

cp = (Ri, Gi, Bi) (2

LRI D.

2T, i EEREMTH LNy MM 12 BOEBIETH D.

Ri ,Gi, Bi 3% SL vy MAD RBETH Y, 075 255 D
MoOEEE 5.

FERIZ, 7B AEAD R T —# Ce i,

Cc = ( Re, Ge, Be) (3)

TRHET . i FEO Ly ML ST 2D RCB HD
2—27 U v FEEBEDI X

Di = /(Rc—Ri)2 + (Gc— Gi)2 + (Bc — Bi)2 4)

LB,
Di NE/MEE 2D/ Ly Moz TR AALHETS.

4. RI— b7+ ERAWERIEER

BHITOHEEL L e 2Ll kot — RIZDW\WT, A<
— F 7 4 B AW ONE K RZE OFEFIZONT
B,

HERICHWEmEEDLZBLE_RKta— FEX 6 IR
T. Fi, RICAEBRTOHEO “Rxa— Rzl
WZRT. ot — ROERRGEHIE TRRa Hv\is

N=Tg v "= g2 (25x25 &)
BVETIE LV H
FELV X, TROLMTERM L.
A~z— N7 42 : GALAXY Note 2 (SAMSUNG #1)
R D HEEEAT

ZWota— REORERE . 55mm [ZEE
Eabbt AR T AL D HEES
F e, O RE AL, BEoSO RS H B
(720x1280) & FuV 7=

573
$3

F 2 EEE RKITa— RONKT—H

R ) 1B 8 158
BEIBETHS. BAILELR, £C
TECENEALRYGN O, fITH

WTWHETIXREL TS TEE
CCTHROTAMEVNSLDER LM
LHETEKETLITEEE

6 MLV kot — Ko

41 wILLARLDERIE

RIEER T, —LOE S 40mm A5 10mm £ TO 7D
BTN ONT, ENEN 5 FSOHREITo 7. AR
WWHWEAR—U 502 (26 x 25) Tld, F—Fa— Ry
AL 44 EHSHEEBESHTWS., 2 bofEE (44 X 8 x
8) DY T ENMIZHONT DMRAIFER AKX 71277,

(%)
100

80 \

i 60

40

20

0 T T T T T T 1
40 30 24 20 16 12 10 (mm)

DR AR

B 7 R R R ORI R

a— R¥ A X2 30mm F Tix, 1 100%DFEBIETH 5
23, 24mm,20mm TiX 97.0%,88.4% LK F L, 16mm X
DH/NS L 2D EBBIERKIBIIETLTL 5.

R OFANE LS T2 E K 8 IR, AXIDSFRERE
th, AN TBTHD. AL L—mBTERLEZ, a—K
P A X 20mm OHFEITIE, EHHITETOETHAELT
Wz,

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.

eniii



FIT2015 (% 14 ERHBEEM 74— L)

ol

-
.

I — R4 X 30mm

Z— R A 30mm DAL, FNFNDOAD RGB

OAFEILSHEL TRV, SEEHENETHD. L
L, 22— KW A X3 20mm (2725 &, B0 RGB ZER] L
EBRARELSEAELTED, K640 RGB LD /AR #EPH N E 72
STETEY, ERVMSITHNAETHD.

42 To— R L~ULOiRI=R
WA — RTIE, BEYITEEREREML TR, D
SN R FTHNITE, BBYTENTRETHY, EL

KIEBAHRETH A[1]. BAFICH W= A X TIE, 7 —#

a— RY¥ A X 24mm

T— R RAHR,
M, Q, HIZH>WT,
TR 4{H, 81H,

44 ETHD. BMVETIEL-ULR, L,
BODOHBHT—H a— KL RN,
1A, 14 EUTTHE, TXTO

[

a— R4 X 20mm

X 8

-‘i'h- » u E l:i'll n

| ]
o L e L
PadmiMafanly Cela Mafat iy
L i T ;
-7 "Lt i nLm i

ESEEBRORY LA

MY EFTEL, 22— FL-ULTELSHIMNTRETHS.

X708 HOY TN DOOOMREE, TENE %
OFREE L BEJEO — SO AEO ZkIta— FOBR Y ITE
BIL7Z. ZLC, TNHDEYVEANREDT —H a—K¥
VARNMIBTEINEFHIL, B EBALOFET HT—F 2
— R VARV E I R L. ZOBRY a— Ry URL
BEKRBYETIE L~V OETIER e & el L7z, §T1EA]
BRIV /INSWGEAIZIE, BV T —Fa— Ry VAo
MY T — X EFTIEFRE S MM L, Bl AlEEE I = L
—a L. FTIEFRERGA % 100%, IERARERSGE
 0%E LTEDOEHHEEFR L. w5dE X OMEE)E o =
— FLULO#REZX 10 17T, B & BRI,
1 OFBALT—FOHE 1, 2 Ey b THRS LR
W ARO Rt — K Ths.

TG D 2 — R L~ odkBIER

WIZ, ENENDOED RGBIED R & B OfED 53X % X
9ITRT. ZOKIE, 5 EIOFEROT~TOFMEE 7 = (%)
P4 ]\ L?L:%)U)T"&)%) 100 7W
. 80
S — R X 30mn D4 5 o AN ITEL
0 B fif 255 0 B fl 255 Al \ —m-STIEH
0 o TR 0 ” 40 \
20
0 -
R{E g Rl 40 30 jif{?;]/]’;G 12 10 (mm)
255 255 ” . . =
M v 1BEJE D 1 — F L~UL OG5
2 — KA X 20mm O 453 A
0 B & 255 0 B fiE 255 %)
0 TR 0 [ 100 |
80 : ‘
& i 60 \ \ ——TIEL
R il =
£ 40 \\\\ -=-5]1EH
20
255 | 255 0 —‘ﬁy—%—v—-ﬁ
40 30 24 20 16 12 10 (mm)
A F AR
X9 @EEEMROY T T 0N 10 EBERERKD 2— F L UL Oikh%
574 Copyright © 2015 by Information Processing Society of Japan and

$3

The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

X 10 1R EHEE & BEE OMBIRICENH D OIE, %
BT 0 Al K » CHEE L BB RIS TN R
LB THA. FIZIE, A (b r —2200) &6
(01) °#F (10) L+ 5L, ThEnEEE, ik
JEORNPFRY, FEE S BEJRTIE LW, E, Bk (1D
EREFRT B L a e L EEE O RS .

K 10 OFERNS, BRYVFTELALN H LUV TiE
24mm, L LUV TlE 40mm O 23— FH A X F THRETRE
Ths.

5 BRYUDDH

(1) F—Y7ELOE K

10 IR LT 7B L-UL OB RIL 5 B0 F:EL
VORERTHS. SEIOFMT, F—V7BALTHEAELE
WeER Y o E, =2— K% A4 X 24mm KO 20mm (2D
WTH 111277,

MY o, 1EFEFT 2 EOBYNBEAELEZY T L
DOfEEIE, =— F¥ A X 24mm Ti& 274 fH & 54 W TH Y,
a— KA X 20mm Tik 648 fH & 295 HCTH Y, WHED
AFHE, TRFENEED 94.6% L 81.9%% 5O TW5S. It
ST, TNHORBY X, BEOY 7'M LMK N
HoT, MU TEALTHYKELIEAEALTNDEDOTIERL,
FRAATEICRAY BTN R - TRV, T4 LMo BL
THALTWND. £ZT, ZNHOEVIE, TUHAHEDY
ThdEEAD.

a— RH¥ A X 24mm

300
250
E 200
Pl
#} 1m0
100
50
(1]
1 2 3 4 5
R—=4%7 L TOBRYEH
a— K% A4 X 20mm
700
600
_ 500 4
]
U a0
#
300
200
100
']
1 2 3 4 5
F—47 I TOIRYEH
K11 [F—% 7L oidn 5k

%3

(2) 7By 70 MIGHNL (RSHEDT —F a— Ry
VARL) DY K

42 Hi TR A 7-FHRIMGERE RIZHB W T, RS 550 44 {@
DF—Ha— R URIIZEBWNT, FELERY L =
— F¥ A X 24mm KO 20mm (ZOW T 12 (ZoR9. 7kl
KHEDF—2 a— R VR LOEEIL. 16 BHIZOWT 5
BIOFIEIT> TWDHDOT, 3520 TH 5.

MYOFT, FT—Ha— KRR ALOPIC 1 HO)TE
ISR MRE LT — & a— Ry R Lok, =—
KA X 24mm TIHHRFAD T —F a2 — K R VH 356
337 ETHY, 2— F¥ A X 20mm TIE 1139 {#F 814
BTHY, TNENEIKD 947%E T11.5%% HH TN 5.

a— R¥ A X 24mm

400
350
300 -
ﬁ 250
#8200
150
100
-
0+ T T T T T T
1 2 3 4 5 13 7 8
A—F—40—FETORY B
a— RH¥ A X 20mm
500
200
700
ﬁ 600
Y so0
# a0 |
300 +
200
100
o T T T T T
1 2 3 4 5 1] 7 E3
F—F—Ha1—FETORYER
K12 F—%a— R RLoEy ik

CORERNLE, BUITT U LIRELTEY, [F—
DT —Ha— RV URVIER L THEAL TN RN &2
5.

*72, =2—F¥ A4 X 24mm20mm TlE, K¥DF—F% =
— R VARLHFO#EVIT I By hTHY, F—Fa— R
VERNVERERT D 8 By D 1 By hEFTIETE UL
Ty 70 HOTIEHETHD RS HELOHEIZLD,
Z< OB BFTIERBEL 72 5.

ZZT, 16 BOFOKONDOBEEVITEICEI VY TH
ZEiTkY, X/hE7pY A XD " Rkita— FOHERY %
AREL L, MERMICEYKRE T —HEELFERATE S
REMERH 5.

57 5 Copyright © 2015 by Information Processing Society of Japan and

eniii

The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

6 T UALERYFMEDITELRATLDEA
SR KBRS T BAETES AT AL LT, Y T
4 FREPLE T LA FE[9 RO THRFH L 72,

6.1 #HtEN) T4 AR

MRS T 0 UL, K13 IR T L 9IS, RS BHEOF
— X A= RV RNV ERNETHETEVATATHD., —
OOBNMLSHDOYTEALEAL, 16 HOKBHIZAERED
TWota— REERRT S, 22T, @B L EEEIsE
L, 8 BOEEHEI L THHMEENY T 4T —F Y &
ET 5. SEHOBOW, 6 ART—FETHY, 2@IRNY
TAETHD.
£72, 8HBEDEIIKEHEOT —F a— R U ARLD/NY
T A EBRT.

ZOHFKXTHE, 64 By hOHFD 1 EYy hOFTIENAHET
5. File, ZOHENY T 4 FRIET7 vy JRRVFTER
Y925 RS FHIC LDV FTIEORB T AT A THDLHO
T, 7, WHKEY RSHFERVFTEEZRAD. 8OV
T, BENARETH-ZBIZOVTIE, BY ¥y hDIETIE

#2179, TRTOBIZOWTEESRAARETH > ZHEIT,

MR N Y 7 A RV ETIEZ M L, FTIERRETH - BB
%, FTIEL, B RS o3l E4R AL, Zhbitko
T, FTIEEDNRAIREIZZ2 5 £ CRTIEAE 2 22 AT 0 IR,

E1E~%6RE . _

EIE~F12E FI13E.E14BHEHEAUT1)
| 15/, H16[E

8 \ .c/ (#it/N)T41)

| |

1L |O0 000000

%221 OO0 OO O OO0
ojojelolele] (@@
ojejejeolele] (@@
ojejoleolole] (@@
OO0OOQOO|IO|OL
OCO0OOOO|JIO]

%%»OOOOOOO&&)
[OO0O0O000 O

B 13 RSV T o DT — Z RN

6.2 HiEILAHEA
ZoOBDOT UF AEVICKIET AFTIEY AT AL LT, I
BV A B HREBRFT S, HEI LA FSE LT 12
By hOF—XE 24 By OB SRS (24,12, 8)
T5. X 14127 — R AR,
IR L A5 HNTIE, 24 vy FEEARBEA L T50T,
LRROWAE Y T 4 FTHWE RS FEOHALZ 3 O
WTC, ZODIRIVAFEITET —X a— Ry R g
kT 5.
TOHRTIE, 24y bR 3y FORYITENRET
BV, THXBRBEOYREREY VRNVGEICERLTRN, 3T
EREINBENDT, LV/WNERa— KA XETHEENA
ETHD.
ZOHBAITEBNTYH, RS HFZORYFTEOHBIY AT A
THHDOT, RSHEOEEEZZTRITL, TO®RILEIT L
A EDEEEFITTDH. ZHSOFTIEAEEZE SR

$3

7THEDREIL6EOREDRE Y T 4 FKT.

276
51

REIC72 5 £ CTREICHEY K.

E1E~E 15 (FHE) (T—58)

HoF~E16/E (BKE)

N GTER
#2110 |O||O
g2t |O||O

Ol|10

Ol|0

Ol|10

Ol|10

ONO| Fizewr
g8t | O] O]
g1+ O|[O
g2 O[O

Ol|0
ga+w OO

B 14 PEIR T LA FF5 RO T — 2 RN

7. MEBRTyT
D IT, ARROMEE WL — FORRL L G HO
BRI HDOWTC, JEIES LA 5 X E IR S,

FF AL
AT w71 T —2 DY
HAWFEBICINET 57 —% d0 K OSBANSERICIN A 5
T—H w & RBIZE L TR A BICINET 5T —4 dl..d8
MORDBINET —4 D = (do, dl. . d8) Z HEfi+ 5.
AT o7 % PRI VA BERE S VRV DVER

WHRT —% D= (dl..d8) #¥&ic, & ARV De =
(d9..d16) Z4p L, D Z&EJEIZ, De & HEE ICAlE 5
Do
AT v 73 FRORER IR — MME

B G DN T —# Da= (d0, dl..d16) ZHED Rt
— ML, BYUFTET— 4280 _kita— FOHET
— & U= (u0,ul..ul6) 5.

AT w7 4 AIEEBROELADRE
HHESO{ELVOHBRT —4 w0 IES%, £10HA
IN—TEZRITN—TOH AT — % 2 AWT, BN
FERDOZ N DOART —Z ul.. ul6 2554k, JEOED
DY T NLDEERETSH.

A7 w75 BEEROELADRE

Ny MaEED Y TOENAAL Yy MEBICRET D, £
NUSND T 7 A o F = — 2 7p EOEEEBRIT R F 721X
FICRET S.

(Rsg Uil

27 w7 1 HBAT & EBRRH

BRBEBIZL ST, R a— REFOEGEZRE L
ZWIEa— RNICEEND T 7 A v =" F — B FRIZ K
gt — NERML, ZRkot=a— FOmEB LT 5.

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

RF v 2 HEOHR

R Lz wkoca— FEHEO “ ke — K& LCRRI
L, HEESOEALNAPROT —% u0 2155.
2F o7 3: by MaDRH

25 w7 2 T H L' MTOWT, ALy MRk
MINTNWD AN, Ny MAOT—XERET 5.
AT o7 4 MEREROY T EAADHE]

Tt a— ROFEEROY T ' AT ONT, 12 JD S
Ly ML OBEEZ@ORICIVFEAEL, kOO EE
LHELOME L TGRIRT S,

A7y 7 5 ZFRBOHEBE Rt — FiLES

BN OHEBHIO A FIZITBEORIHENF LT —7 v
EoTHEEL, Z®Rkt=a—RFROHET—%
U=(u0, ul..ulb) 15 5.

AT w76 :REFFITLDFYETIE

U=(u0, ul..ul6) 775 RS 2L DERVETIEZITV, AK
HL-BEiE. D = (do, dI.. dI6) %15 5.

AF oS T SUFABYITE

AT w7 6 TORS HFEEVITEICBNT, FTIETE2h
STEGEITE, WEIVAFFRVETERZITY. IR
A G Y ATIEALBEI CETIE TE 2 VAR H D 55121,
HEAT v 76 D RS FER] EAEICHS.

AT o7 T ARIKILa— ROES

AT w76 ET2IT 7T THRUFTIEICEP LTI2HEICE, &
I E =7 —4% D = (do,dl..d8) 15 %.

8 vIalL—Y3ay

TR Y 7 0 FAKOPEBR T L A 57 DRV 5T IE Y
AT Lk, BEFOR SHEEHAWIZEAYFTIEY AT M
MUTZBADBVITERDY I 2 b— g &{F-72. RS
PFRIZ X AFEVETIER, FTIELV UL L R OGTIE L~V H]1]
ICOWTEMLE., Yalb—a =T —#iX
B 7R LEERREREFUTHY, EBRICA~— hRY
THELET—ZTh5D.

8.1 N ) T4 AKXDITaL—P 3y

DI, HERESY T 4 e RS HFEHXEHA L8
AEDOVIal—ra Okl ZEORBRIZONTIHRD

UIal—va U FROE DI L TEm L. FEELY
W2, RO T — LB L, o ikBE Lzt
EAEREL, EHICARO Rt a— NIEF L&
DY LBICIAY 7T v V2SI CCRLTEL. £LT,
HERE AN Y 7 ¢ FROFTIEOBAMTH LK 1312777 64 B
FOFEKIZBWNT, O Ey MR 1 By FTHLGAI
%, FTEAMRECTH D E LT, Y 7T v 7 %7 )V 7 —
T5. £72, RS HEIZOWTIE, TOEIE LTk
L7231 ERESI OFPHNIZ H B 5A121, FTIERRETH B &
LT, ®ST HHEE NSV T 0 DOy MIORHSERSIZD
WCEY 7T v 7% VT —F 5.

AVETIER, £9 RSHFICLAFTERZERL, £2C
BHETERPLTGAITIE, MY 7T 0 FRUITLDFRY
STEEIToT-. ZNOOMHEE, FTIERTARLRDLET
AEHAZ S i L 7=,

I—RL XDV I 2b— g URERE, K15 ISR

$3

(%)
100 -

80 : \
o \
PO W

40 30 24 20 16 12 10 (mm)
a—RHAE

—=FJIEL
-m-&ETIEH

ik

X 15 MRSV T ¢ 7 0 Ui =

FTEL~LL TIE, 22— F¥ A X2 30mm,24mm D5
AITIEHEK 80%,37.5% T > 7278, HERE <) 7 4 X%
ML 7284120, R 100%,100% 206 L=, =
7=, FTIEL~ULHTIL, =z— K% A4 X 20mm,16mm O
B EITIINESK 42.5%, 2.5% CTH o722, HEE U 7 ¢ FX
EAMLIZHAITIE, TN 55%,5%I21E E L7z,

STIEL-UVHIL, MBS VARV ET —F a— Ry U RL
D2EREFEL TR, HEY 74 FREFMLTH
RERGREEEONLR -7, LML, FTIEL-ULLIEET
ELV-YULHD 643D 1 DFTIED %A L TWiRWnWizd, it
BRY 7 4 FROMIMT—EDORREREL T 5.

£/, HESU T 0 FRTIE, 64y PO 1EY B
DEFTERENZATHICILEDL DT, @AY BN RKE VG
BT BR AT L 220, LL, T 780 83k
LG B A X, T b biRiBIENMRWNGA DI, 23R
NbD. ENRT—Fa— Ry U RAVOEE T RS HF51C
X DRRVFTIENRATREL R DA ICHATE 5.

82 HHEI LA/ EFADYIalb—ra v

WET LA H 5L RS HEDORITIE L~ OMHBE DY
T, a—FRLLDIIalb—iarDhELFERICON
T, BB,

HIREORER XU 7 ¢ TR & ERRIC, FEBRICRE > 72751
B LTAAEICRY 77 v 7 &N CCRisk L TEL. £LT,
WEIT VA5 ROFTEORMNTH DK 14 12777 24 &
v NOBEIBIZEBWT, Oy MR 3 By NUTTHD
WA, FTIEERRETHHE LT, UMW 75 v T %Y
V7 —35%. RS FHICLBEVETIENE, MR ND T 125
REFHETHS.

(%)

100 *—H—Tﬁ

20

% 60 \ \

£ 40 \ \

o O\

ol NN
40 30 24 20 16 12 (mm)

=X

——iT1EL
—m-ETIEH

X 16 frok = LA f55 07 U A0 U7z mks R

57 7 Copyright © 2015 by Information Processing Society of Japan and

eniii

The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

Y =]

AVETIER, £79 RSHFFITLD
WECE oA ITIE, WIES
VETIEXRITo7-. 26 DB,
T, RHEIZFEM L.

VIalb—va rOfEREX 16 1T

FTELV~LL TliE, 22— K¥ A X0 24mm,20mm D
AR ZN LI 87.5%, 0% CTH o743, HER N 7 o
FREMM UGG, ERE1 100%,28.8% 2 E L
2. Fiz, FTEV-UVHTIE, Z— K¥A X2 20mm,
16mm DA ITIFRERZINE I 42.5%,2.5% T > 725
IR LA HF BN EMINLESA I, 2R 100%,
53.8%lZm L7z,

F7m, BRIV AFEHXTIE, 4y hHFO3EY b
DFTIERRNEZATHOT, MY 7 0 FRE gL TK
R ROm ENR N, ZhiT, EITLVAGET
RICKD T U HX LB MNFTIEESND L, RS FHFEFOEDET
EOHRPHLERHTFT—Fa— R VRLDBYEERY, 3T
EFEEL R BENPHET S, 5L, LRI LA HFEFOR
DETIEOHPA & 22 2T IER RN BT 5. 2 b 23R
RHIWZHET 2 Z L1 X 0ikBIRE M EXE T 5.

FTEZEMmL, £2T
VA R 7 T K %k
FTIEMMTRA R 2D %

9. BhYIC

ZOLE KT — ROFRUCEE L TRAET ST & L
BRDIZOVWT, EEOFRRT 42Ty Ial—3
VEE L. A LEVICHIGT A ETIEY AT A
ELTC, HERESY T 0 R OYEET LA XA L
DE R &R LT,

MRS Y 7 ¢ FRUL, RS o OFTIE LSRRGS
K OGHRBIR D BB DSBS R B Y, PR LA 5
THRNL, WBIEMENGAE LY RS 5 OFTIE L~V %

77D
L RET DH AT IERN RPN ERT DRERNE ST,

2% 3K

[1] ISO/IEC 18004:2006 Information technology -- Automatic
identification and data capture techniques -- QR Code 2005 bar
code symbology specification.

ISO/IEC  16022:2006 Information technology -- Automatic
identification and data capture techniques -- Data Matrix bar code
symbology specification.

H. Kato, K. Tan, D. Chai, Development Of A Novel Finder Pattern
For Effective Color 2D Barcode Detection, Proceedings of IEEE
International Symposium on Parallel and Distributed Processing
with Applications. ISPA '08. (pp. 1006-1013). Sydney, Australia.
IEEE Computer Society,2008

Bl 271, QR 21— FOLOAKIZL D 2 IRyt = — RO RE R
EIZHOWT, [EHALE S R E R ST R 55 70 [R1EAL
20 4(4), 845-846, 2008

SEHOESE, A 8T, Tl &,

(2]

[3]

(4]

[5] 77—k a— N&m

AL T D= O DT N T Y X LD EH L F, 155,

SS2008-57,2009-3

M BEACREGE, PEIABIRY, DEDMET, FRILESE, S
Wt — NIZBT D& RERRET VT ) X LDRE, EF
THWIBIEFREE D VolJ95-D No.11 PP.1935-1943
Adams, G., Simske, S., Pollard, S.. 2D Barcode Sub-Coding
Density Limits. NIP27: 27th International Conference on Digital
Printing Technologies and Digital Fabrication, October 2-6, 2011,
Minneapolis, Minnesota, USA, 696-699.

T Ee, B =, RIESIE AT mEE o —

(el

(7

(8]

$3

2178
/\.HH.

7]

R B Ak L FRBIPEICRE 35 A~ — b 7 4 v BT L D ER,
2015 FERF 5 L IFEWME X = U7 40 >R YU A(SCIS2015),

1B2-2, 2015
[9] VEAIDE—, 7 — & OFF BALEIR L3RV STIEOHHE, C Q IR,
2010.8.

[10] http://www.itu.int/rec/R-REC-BT.601/e.

(1] ~Fil (52, #3F —, B ORMNENC LD —hora— R
DIEWANAT 4 > 77, 5 11 BIFRBAEN 7 +—F &

(FIT2012), 571-578, 2012

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



