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BACKGROUND OF THE INVENTION
10 (Technical Field)
The present invention relates to an information code and an
information code reader.
(Description of the Related Art)
Recently, information codes, such as barcodes or QR codes®,
15 have been used for a variety of applications, and accordingly the uses
thereof have diversified. In particular, since there is an increasing
demand for the improved security of information codes currently, a
technology is required that allows information codes to be read only
when specific conditions are met. An example of a technology in
20 which security functionality has been added to information codes is
shown in, for example, Japanese Unexamined Patent Application
Publication No. 2007-115105.
In the technology of the patent application, a frame is added to
the margins of the location determination marks (location detection
25 regions) of a QR (Quick Response) code, which makes the
determination of the region of the QR code impossible. In greater
detail, the frame is printed on an adhesive seal that can be removed
from a base member on which the QR code has been printed, and the
adhesive seal including the frame is attached to the margins, so that
30 the presence of an object similar to the QR code can be recognized
from the outside and the reading of the QR code is rendered



the margins of the location determ nation marks (Il ocation detection
regions) of a QR (Quick Response) code, which nmakes the determ nation
of the region of the QR code inpossible. In greater detail, the frane
is printed on an adhesive seal that can be renoved from a base nenber
on which the OP, code has been printed, and the adhesive seal
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is problematic in that reading of the code cannot be reliably restricted
to only a specific user or users.
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SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping in
mind the above problems occurring in the prior art, and an object of
the present invention is to provide an information code that cannot be
15 read using an ordinary reader but can be reliably read using a specific
information code reader, and the information code reader that is

capable of reading the information code.
In order to accomplish the above object, the present invention
provides an information code, in which a plurality of light-colored
20 modules exhibiting reflective characteristics of light (bright) color (i.e.,
light reflection characteristics or high reflectivity) when light of a
second wavelength band different from light of a first wavelength band
is radiated and a plurality of dark-colored modules exhibiting reflective
characteristics of dark color (i.e., dark reflection characteristics or low
25  reflectivity) when the light of a second wavelength band is radiated
are arranged in a code region, the information code comprising a
masked portion disposed in a predetermined region of the code region
in which light is intercepted and which prevents the corresponding
information code from being read, and configured to, when the light of
30 a second wavelength band is radiated, allow light reflected from the
modules of the corresponding code region to pass therethrough and



SUMVARY OF THE | NVENTI ON Accordingly, the present invention has
been made keeping in mnd the above problens occurring in the prior
art, and an object of the present invention is to provide an

i nformati on code that cannot be tr read using an ordinary reader but
can be reliably read using a specific information code reader, and
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code is copied by a copier or an ordinary camera, the code region

20 cannot be copied in legible form (that is, in the form in which the

light-colored modules and the dark-colored modules are separated

from one another and reading is possible) because of the masked

portion. Accordingly, the divulgence and dissemination of data based

on the copying of the information code can be effectively prevented.

25 The code region may be configured such that a plurality of

characters formed by arranging a plurality of light-colored modules

and dark-colored modules is arranged in a direction of reading; and

the masked portion may be disposed in the predetermined region to

mask at least any one of a start character which is indicative of the

30 start of reading and a stop character indicative of the end of reading.

Accordingly, at least any one of the two symbols cannot be read

without using a specific reader capable of radiating the light of a
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15 information code is read using the informati on code reader capable
of radiating |light of a second wavel ength band, the information code
can be read reliably. In particular, even when a region

surrounding the information code is copied by a copier or an ordinary
canera, the code region 20 cannot be copied in legible form (that is,

in the feerond Wwabheldrgythi gitarad! oed nughdresoand thee dryrkespbadesy

nodul es are separated from one anot her and reading is possible)
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to mask the location detection regions and/or the format information
20 regions as the predetermined regions.

Accordingly, the location detection regions or format information
regions cannot be read without using a specific reader capable of
radiating the light of a second wavelength band, and therefore the
corresponding two-dimensional code can be further prevented from

25  being read by an ordinary reader.

The corresponding information code may be a two-dimensional
code in which characteristic pattern regions formed in defined shapes
at predetermined locations are included in the code region; and the
masked portion may be disposed to mask some of the location

30 detection regions as the predetermined region.
In this case, the characteristic pattern regions cannot be

recognized without using the information code reader capable of
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20 regions as the predeterm ned regions. Accordi ngly, the

| ocation detection regions or format information regions cannot be
read without using a specific reader capable of radiating the |ight
of a second wavel ength band, and therefore the correspondi ng
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15 at predetermined locations are included in the code region; and the

masked portion may be disposed to mask an area other than the

location detection regions.

Accordingly, the code region except for the location detection

regions cannot be recognized without using a specific reader capable

20 of radiating the light of a second wavelength band, and therefore the

corresponding two-dimensional code can be further prevented from
being read by an ordinary reader.

In the same way as described before, the characteristic pattern

regions are not coated with the masked portion, a user can be visually

25  notified of the presence of the corresponding the characteristic pattern

regions. For this reason, the user can recognize the locations of the

characteristic pattern regions, so that the corresponding information

code can be reliably read by accurately directing the reading unit of

the information code reader toward the corresponding information

30 code when the information code reader capable of radiating light of a
second wavelength band is used.

Even when the code region is not extracted and cannot be read
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Accordi ngly, the code region except for the |ocation detection

regi ons cannot be recogni zed without using a specific reader capable
20 of radiating the light of a second wavel ength hand, and therefore
t he correspondi ng two-di nensi onal code can be further prevented from
being read by an ordinary reader. In the same way as descri bed
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char act ettt ieck el AP DT BB HMEN ANGPECIBR Y "SEtia v BagHrDbARE
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information acquired fromthe code region,
26 The masked portion may be configured as another information

code in which a plurality of light-colored (or bright-colored) modules
exhibiting the reflective characteristics of light color when the light of
a second wavelength band is radiated and a plurality of dark-colored
module exhibiting the reflective characteristics of dark color when

30 light of a second wavelength band is radiated are arranged and which
has information different from information acquired from the code
region.



As a result, the correspondi ng masked portion is read as a conmon
information code by an ordinary reader, and therefore the code region
coated with the nmasked portion cannot be read. In particular, when
light of a second wavel ength band is radiated, the code region can be
captured. In contrast, when light of a first wavel ength band is

radi ated, anotherg indsenfrath@nceadepontiing aapikE®phoMiten isheead as a
i nformati on code reader capable of radiating Iight of two wavel ength
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pr edger Bngd depl PR NARNGER 550, ARECEHE RBlknd AtaiEH PR Pdeds
region of an existing Intormation code can be easily coated wth the
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25 an existing information code with the masked portion configured as
described above. In contrast, when reading is performed using the
information code reader capable of radiating light of a second

wavelength band, the information code can be reliably read.
The masked portion may be added by attaching a seal member
30 to the predetermined region when desired. Accordingly, the
predetermined region of an existing information code can be easily

coated with the corresponding masked portion.
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is the capturing neans and that constitute the code region.
Accordingly, the corresponding code region is read by the reading
means based on the arrangenent of the nodul es of the code region that
are extracted froman i nage of the code region that is captured by
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the information code captured by the capturing nmeans, and reading the
cor r espondi ng A6CeEHBINGJNdmehassd vanermthe i afenationotodeés Rohadisg

of the ex e 0
o e e PEE B e RMIORSF A58l EobRBSRAIL Res L Shhohhe
the | ocat ivpavdetrefthi bantegi 98is Ar&diexttached @i ré?ﬁ)ﬁ%i‘tarpﬁtgr@ﬂ WEh
not extracted fromthe image that is captured by the capturing neans
whi | €5t he thegipasked portion removed therefrom, and therefore the code
region can be read regardless of the state of the masked portion.
Meanwhile, when the information code is captured while light of a
first wavelength band is being radiated, the code region is captured
with the masked portion applied onto the predetermined region, and

30 therefore the code region cannot be read.

Furthermore, in the case where an information code in which a

plurality of light-colored modules exhibiting the reflective
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30 of a first wavelength band is being radi ated; and wherein the
readi ng neans, with respect to the imuge that is captured by the
capturing neans while tie light of a first wavel ength band is being
radi ated, specifies a location of the code region based on the

| ocation detection regions extracted while the light of a first

wavel engtdhdranderistibei ofgligaticatied wiead (1gadsf theirsowasienditAgdhsadeis
regi on based on an arrangenent of the nocules of the extracted code

regi on wi@skatastadngn a splspsality i efi. dark-colgwre fHedyiesatddHbidngcthen
oot on | i Tlle BRI AFHBEL S AP GG af Mev el Bt

IS C ured re
a first viewed éngbbidt@ntare dreangetdd atcedle Fegiln ahdatsecode region is
wavel ength band is radiated by the 10 illum nation nmeans. In the

i mage Pcapi@fr eaated (Wit aammsKecheoreest ifen fammecyyeen et@iengm of a
speci fi ed; : d : i > ile .
Fant of LoprayeRotddidic ROR Aaht ARRE bR BR KPR o Rk is
co(rjr Iesponaﬂi repdiode taeg'eb,nhth@ rezatk b@d dngﬂsthapajrretilgmqg‘yreoa?uﬁrihge the
nodul es that constitute the extracted code region se location is
speci fi ednformatiqm, coge wiyle \Rﬂ@ﬁégrt‘%é’fa@)cwéti‘ﬁ%ﬂ%'ig beoye is Paing
readi ng tar wh i, 0 Lo | S i I

2 Tiret wacted T ADCORRGN CLITkECth e VS ERR YN hice, 535D &h
regi ao i snfotmexioraaicett anithoartnat nbeskeadpevidonwbdowshe |amodd i igion
detectio patt?rns of the 20 code region are extracted. In this case,
when captWarRETite Berf8Fmed at the same capturing | ocation while

light of a se 1 j j ;
ex?r action of q?ﬂg@i%?ég?%&%é%@gﬁ f(:)l'ﬁe %?tc{%r %??éﬁﬁgﬁég@gtélé%@]@g?v?ﬂgon
code regipmowdasbearspedof meEtidasedden tdedext fact edticadat ireading the
detectign atterns gs descri pe ove. By doing so, the 25

xt ract | ORTSHEROT S ot duDGch | GIF peharacier Bl coolathete stgipnss are
that jshe IbtBBo balasion reafbhdie conficRiRendidIIshBERYMbEGRdFRIE then
be shortened and the load of "the readi Mg process can be reduced!

BRI EF DESGCRpPTIRON rOFCATHE BRI NGB cB0diing ab avei naritbrot rerarubj expable of

featur es AnLAduant pss. ol hR:Rr2PELohYEOLLRIH baR§ SPESe Fkd'sr
a first wavelength band and the light of a second wavelength band;
capturing means for capturing the information code onto which one of

20 the light of a first wavelength band and the light of a second
wavelength band is radiated by the illumination means; and reading
means for specifying a location of the code region based on the
location detection regions extracted from an image of the information
code captured by the capturing means, and reading the corresponding

25 code region based on an arrangement of the modules of the extracted
code region whose location is specified; wherein the illumination
means radiates the light of a second wavelength band if the location
detection regions are extracted and the code region is not extracted
from the image that is captured by the capturing means while the light

30 of a first wavelength band is being radiated; and wherein the reading
means, with respect to the image that is captured by the capturing
means while the light of a first wavelength band is being radiated,

9



detail ed description taken in conjunction with the acconpanying
draw ngs, in which: FIG 1 is a block diagramschematically
illustrating the principal conponents of an information code reader
for reading an information code according to a first enbodi nent of
t he present invention; FIG 2Ais a diagramillustrating an

exanpl e dafpexifiesfolowiticmof dte cad®rdgin basetieorhithegloeabt@di debéction
FIG 25 is a diagrami ustrat e informati on code of FI G
with a rre@géﬁné ﬁréﬁter&z I@ePEEF&ﬁa ifrsE vwavelgngth E@ﬁkﬂéﬁn eing

illustratd | firs
vari ant - o TRe T R{E (Rhls ?%@% RoRFER SN e T GaRS VR, 3 v
illustr atamrgng&nemat’rmfe tbe amodofew it thoa emtmcaedocddegregucm sebosd

vari ant pe first egbodl ment ; FIG 5 is a diagram
i |l usPrat Pﬁa I9R ExEPHECEF an i nformation code 10a according to a

second enbodi NERan  the |6h§5|o¢f\ U%t Gbaar gattkl Whgstéﬁé'@s&tﬁ%tgaéwegg

of an information code according to t eth|rd odi ment
is a di agﬂ'}s&na|cteust|capatt@rnheeg|m‘nsr gat bine coulde ofedrb@. is6AON ektracted

st adrhg 3R ERAGRRBbIS SAPFWISH htileiobat adtsrtipRglariimBand is
fourth emdigBMiated, light of a second wavelength band is radiated by the
10 illumination means. In the image captured in this manner, the
location of the code region is specified based on the location detection
patterns extracted while light of a first wavelength band is being
radiated, and the corresponding code region is read based on the
arrangement of the modules that constitute the extracted code region

15 whose location is specified.

In the case where the above information code is a reading target,
when the information code is captured while light of a first wavelength
band is being radiated, the corresponding code region is not extracted
and cannot be read even when the location detection patterns of the

20 code region are extracted. In this case, when capturing is performed
at the same capturing location while light of a second wavelength band
is being radiated after the extraction of the location detection patterns,
the location of the code region can be specified based on the extracted
location detection patterns, as described above. By doing so, the

25  extraction of the location detection patterns is not necessary, so that
the time it takes to read the corresponding information code can be
shortened and the load of the reading process can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
30 The above and other objects, features and advantages of the
present invention will be more clearly understood from the following

10



FIG 75 is a diagramillustrating the information code of FIG 7A

wi th a masked portion renoved therefrom FIGs. 8A and 85 are
diagrans illustrating an exanple of an information code according to
a first variant of the fourth enbodi nent, wherein FIG 8A illustrates

the application of a base, and FIG 85 is the printing of a QR code
on the badetailed desdr@stioBAtakdn9b acenilirgianms withusthretacgr@panying
exanpl e of _an. infar rrath: cw code according to the fifth enbodi nent, and
FIG 9B iU aViil%yr'anm"Ni¢strating the information code of FIG 9A

with a masked jpattiqg 4 efemedidHRl sHBmatica)ly illustEind YReBAHIR|
rﬁe dcﬂg o g

are diagrans illustrating an exanp an in mati on code accor

to a sixt¢oEmesdtentf, anhef@imaFkio® cadeAeskiansoa readéng ey anfoxinh btian
masked portion sepgrated therefrom and Fl 106 _shows. the code

ogi on woe BeEBPRIRL 58 4 85 eTBod et alrrgoprseRnt ventioar g 11,
i's a diagram iFigisbpatd Ag YR8t ki) dMEQERSIEOBF &R RFHAHbRY
to a first variant of tﬁed?i@xr?h enbodi rrlerﬁ1;aI H%I??g%ig is a 6lbA
di agr am i ¢0dR ACEOr Ay Grho dhanbrs efmbxodinmént;mat i on code according to a
sevent h enbodi tro . ._FIG 13A is.a diagram schemati cal |
illustrating a'ﬁﬁi'?h?gr'ﬁ’eﬁ P@S%éﬁHéU@imQS*‘?gh VP C%ée_tQ%FIG- 2A
foregoi ngyambadnaBRES: portion rebh&ed3bdraf@ Al agram schematical |y
illustrating an informati on code according to another variant of the

f oreddi ng enbddiGrest & aadiagram illustra}zing4amse>eammacofélamf information
il i j hat i £ d i rmation
code. r cadsTe BB B DRFES yhPRhe A AR REl EiedbeBer o T
PREFERRED EMBGRIMENTER and 4B Refer@ngeanawvishayuhe e amtdsaiptdief an

drawi ngs, in which the same referencé numerals are~used throughout
the di ffdnNEREM@LN n§9dEo decorghage titheasasrcaitd sivairiant cofrpdhent &rst

embodiment;

15 FIG. 5 is a diagram illustrating an example of an information
code 10a according to a second embodiment;

FIG. 6A is a diagram illustrating an example of an information
code according to the third embodiment, and FIG. 6B is a diagram
illustrating the information code of FIG. 6A with a masked portion

20 removed therefrom;

FIG. 7A is a diagram illustrating an example of an information
code according to the fourth embodiment;

FIG. 7B is a diagram illustrating the information code of FIG. 7A
with a masked portion removed therefrom;

25 FIGs. 8A and 8B are diagrams illustrating an example of an
information code according to a first variant of the fourth embodiment,
wherein FIG. 8A illustrates the application of a base, and FIG. 8B is the
printing of a QR code on the base;

FIGs. 9A and 9B are diagrams illustrating an example of an

30 information code according to the fifth embodiment, and FIG. 9B is a
diagram illustrating the information code of FIG. 9A with a masked
portion removed therefrom;
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[ First Enbodi nment _ A first enbodi nent in which information code
according to the present invention has been enbodied will be

descri bed belowwth 2.5 reference to the drawings. FIG 1 is a block
di agram schematically illustrating the principal conponents of an

i nformati on code reader 40 for reading an information code 10
according to tfé&d.i t6A entotl)Beate dfiadfempr idlsebtating et ie)mm“ﬁhe of an

informati.on code, reader 40 shown in Fl is configured to so

2bl e to JBIPEBRFPT cademar g iPch mrtoAMGREMSnE RS e FlG L0A
one-di ne |

one. O el €008 (CRA9NEY Ehalyd o SE0B( A EATLAR, anc
i nf or mat i fOIG.cHAB st wé thhequtesegion mrmﬂe parwisi ode leaswhEethathasked

to a readi nrc{ target R The infornmation code 10 and the information
code Pead®® ™ MU'mi || be described in cetail bel ow (I'nformati on code

reader) Fiee i Af i%ra‘f’élbg'i‘gﬁp‘ﬂl‘?uéﬁéﬁ‘ﬁg 40 SRIMbIENOFSEGE inFdrAs C%ﬁgﬁ

functionality of capturlng readi ng am 1 nfornmation code atta
to the reddismgcrardierg R arfiesti manamhtofminensddhrerardmdlm)emucl udes a

trol it f Cent
S0 unit 42 1 oriG P 3 SiBeEE MRS S B me Ot A LEReBIageD,
exanpl e, @dé\/@@car@mgsw?aoéev@htr@ efsBoaig@ngensor), first

illumnation I'ight sources 43 for radiating [ight of a first
wavelléngt h barfdG.s&36ni¢ aldiagiram ischemagticakyul oetadiha anf irgoretation

radi ate | seco nd wavel b nd, and a it 45
f or med oféc%g?rg%oﬁ%'g‘r% 45 ¥ﬁ@ﬂn§5&[§?3\ﬁ %ﬂﬁo 88 ﬂﬁ%ﬂﬁ? % menory.
The informati gn@odspr rsadema@@aﬁwst:h@hnaﬂééquugtr@tﬁrr& @ Wdrnd8io
formed of a liquid crystal display and a mani pul ation unit 47 forne
of a vari@Ae arcoyey i amaihpuvariaon kel foregoing embodiments; and
FIG. 14 is a flowchart illustrating a reading process that is
15 performed by an information code reader according to an eighth

embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Reference now should be made to the drawings, in which the
20 same reference numerals are used throughout the different drawings
to designate the same or similar components.
[First Embodiment]
A first embodiment in which information code according to the
present invention has been embodied will be described below with
25 reference to the drawings. FIG. 1 is a block diagram schematically
illustrating the principal components of an information code reader 40
for reading an information code 10 according to the first embodiment
of the present invention.
The information code reader 40 shown in FIG. 1 is configured to
30 be able to optically read general information code, such as
one-dimensional code (barcode, etc.) or two-dimensional code (QR

12



The imaging unit 42 is di sposed between a set of first illumnation

I ight sources 43a and 43b. The imaging unit 42 functions to focus

light, reflected fromthe reading target R or information code

attached to the reading target R, on the light-receiving surface of

the light-receiving sensor 42a and generate the imge data of the

i nf or mat i@de,odeéatalhendirght coeeeci \Wagi Geihs,or Ad@sc | sodenf ie@upiedot ogbe
reflecte

from t he |PGATIRE VuFeRE 1 OFRaeINGHENtSOEFOFRG BEHSb NaRASarTiEegonds
7L, AR Ao PRI S 8RS bR AR oo
arranged dodeneadenelsindi e descaibeal sedsoailibelohi.ch |i ght-recei ving
$0 el %nent S areh[a]{;c;ramng%%n' goéé\nre%idrgslsi ons. Furthernore, the inaging
The information code reader 40 shown in FIG. 1 has the

functionality of capturing and reading an information code attached to

the reading target R. The information code reader 40 includes a

control unit 41 formed of a Central Processing Unit (CPU), an imaging

10 unit 42 formed of a camera including a light-receiving sensor (for
example, a CMOS area sensor, or a CCD area sensor), first illumination

light sources 43 for radiating light of a first wavelength band, second
illumination light sources 44 configured to radiate light of a second
wavelength band, and a memory unit 45 formed of memory means

15 such as ROM, RAM, or non-volatile memory. The information code
reader 40 further includes a display unit 46 formed of a liquid crystal

display and a manipulation unit 47 formed of a variety of types of

manipulation keys.

The imaging unit 42 is disposed between a set of first

20 illumination light sources 43a and 43b. The imaging unit 42 functions

to focus light, reflected from the reading target R or information code

attached to the reading target R, on the light-receiving surface of the
light-receiving sensor 42a and generate the image data of the
information code. The light-receiving sensor 42a is configured to be

25 able to receive light which is radiated onto and then reflected from the
reading target R. The light-receiving sensor 42a corresponds to, for
example, a line sensor in which light-receiving elements, that is,
solid-state image pickup devices such as CMOSs or CCDs, are

arranged in one dimension or an area sensor in which light-receiving

30 elements are arranged in two dimensions. Furthermore, the imaging

lens 42c includes, for example, a lens tube and a plurality of
condensing lenses accommodated in the lens tube, and functions to

13



| ens 42c includes, for exanple, a lens tube and a plurality of
condensi ng | enses accommodated in the |l ens tube, and functions to
forma code image of the information code on the |ight-receiving
surface of the light-receiving sensor 42a. An inage signal output
Fromthe |ight-receiving sensor 42a of the optical systemis stored
in, for dpanmplaecade image dathestrdfoagetioracadetde tedightineteiding
ht sources 43 and the,second illuni pation

T_hefirst iIIumnfak%onl.lig_ . ( Q
light solté8caL HaE LGt FEGRANEaeNPPUMaRt | OF [T GRE St eeOYtRHT
i1 1um natfirgm Qﬁé'li@;?{tigé’ééﬁlfﬂg %'é%s%'r%%@1thE°6pﬁF§g§ti§t§r§’]st§tto¢e§l' ites

of the imaging un ( ight-recelving optica . A pair of
first il lforieamete) thhtinsme desasdarand argh af eEnéoneetoof unit 45.

Li cht-Enitti ng.Di LEDs). di f | i sible |ight
revind A wevordigs itenrlieRlinhbRhf ighE' Radest st Il dd B areee
referred jflan@nakicghtligit adurest wavehspatdhaandk tRE IRBNTRS8ont B H

pairs of second illumnation Iight sources 44a and 44b are formed~o
LEDs t hatSQl@est(@n muraieation gitideasystea warnet snpded doalexamede, on

reater t 50 N ereinafter .r rred to as. lLight of ,a second
nevel engtiPRanars EarERngfs il FrdidatRe ol HRERpe
or light saureesiret ieaenineftidheicee et cbkuaBaabhen 430 res eoFeRs 4
is larger than that of the |ight” sources of each of the first

i |1 unPnatlightibrgiting Rieses48.EDgTHO aterastiptanfer £xanepke, visible light

sem cond vi.ce e to,, f xanpl.e. RA

(oRant S g 2 e e RS Sl PREwE skl SR sibuic o AT rer
the nmenorefenidd 48, as hyRANFi s fRepfvaVERthdt® RRvRINOtF@Rhérdiere, two
above-descri beci inmage data storage area but also a work area that is

used by tRREreitsastonfhitumingakion aet conrees 4fa el 49éx poe formed of

P Pead: neEonahdt rafidte, intRLed JBEEShalhe 12 SnebBien dRE Sl taroF
capahbe afremtecuthiarg 250 ionts (hepemdftepretessid@oand Iagisy fem peegram

capabl e of controlling hardware such as the illum nation |ight
sour ces aMavelhgthgheBeei Mildgesenes, § 4@ inveagvhnedbodimenhethe

I . 9 . ollt
Che enti fimteh, oF, HORETEadreds, B eREATRY' Fis  SPEo . AlBErafi8pptid%y
syst em bisguraed 44 is npogéothpatthatt ef tiae ¢ighansb tierebpradhasft the first

i nformati, nn{)ir oc_essl ngrf unctionality. Furthernore, in the present

enbodi medt UMIRETEEhtIPBE SMrcea#derfor ms readi ng, and functions to

extragt a cod i i i i ﬁﬁg%, r (of0)
imag%6of t he iﬁ?@%@?\%%w%% Br%t?o%nér@ﬁ%ﬁ%% ure b)?rs/hgg}/%ggi%gd
unit 42 adrespdntdbéocbor expomolien®AMf (@ RAM,dBRAMeo besetkel driteROM

el o SEFHIGMS HEPRRIN oRr déife KB acdBr it 8 ae Uit 86 ditsoBitire.
and FIG RAguRAtEHAR not only the above-described image data storage
area but also a work area that is used by the control unit 41 when the

256  control unit 41 performs processing such as an arithmetic operation or

a logic operation, and a reading condition table. The ROM stores a
predetermined program capable of executing various types of
processing and a system program capable of controlling hardware

such as the illumination light sources and the light-receiving sensor

30 42a in advance.
The control unit 41 is formed of a microcomputer capable of
controlling the entire information code reader 40, so that it includes a
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:to illustrating the information code 10 of FIG 2A with a nmasked
portion 11 renoved therefrom As shown in FIG 2A, the

i nformati on code 10 includes a code region 20 forned of a plurality
of |ight-col ored nodul es and dark-col ored nodul es and a nasked
portion 11 configured to nmask a /5 part of the code region 20.

As shown GIHUFIa(ByQ&mttbues,cadd aleghput,aﬂ.ltiputf iortaefthdey ard ahgrefpra has

| i |l o | d dar k- col d
P bdures TRParRATRIT: PrOREsa R TGS OTHI Ve h - Gt BRAI O i 1O Gt et
forms a sewayRiimiad, Y eoﬂehguhn tthe eﬁ@#&ﬁ@k@@a@ 864 U8Rt ﬁ’étta
inclu qui S on,

region 21 configured to red neces y 1 nfornma
t hree | ocaittirent decedeiregipat mcuplénzzbyt an2i2dorrardidrocoeaie, Fodes azaadeo

PN A R R T L SN S A R N
S speded 20,1 L3S PUOCONBEANAAS IR Rl iRt g tne
format codssllZz3af tihe 23dracdodi sposed near the |ocation detection
patterns 22a tIQIGZ.ZE/B\ is a diagram illustrating an example of the information
code 10 according to the first embodiment, and FIG. 2B is a diagram

10 illustrating the information code 10 of FIG. 2A with a masked portion
11 removed therefrom.

As shown in FIG. 2A, the information code 10 includes a code
region 20 formed of a plurality of light-colored modules and
dark-colored modules and a masked portion 11 configured to mask a

15  part of the code region 20.

As shown in FIG. 2B, the code region 20 is formed by arranging
a plurality of square light-colored modules and square dark-colored
modules in a matrix, like a QR code, and the overall code region 20
forms a square area.

20 In detail, the code region 20 includes a data region 21
configured to include the required necessary information, three
location detection patterns 22a to 22c, and format codes 23a to 23d,
like a QR code. The location detection patterns 22a to 22c are
patterns configured to specify the location of the corresponding code

25 region 20 with respect to the captured image data, and are disposed in
three of the four corners of the code region 20. The format codes 23a
to 23d are disposed near the location detection patterns 22a to 22c,
and are configured to specify format information that is used to read
the corresponding information code 10, such as the area of the data

30 region 21, the type of code being used, the module size, the mask
pattern, and the error correction rate. For this reason, if most of the
data region 21 is concealed or the location detection patterns 22a to

15



and are configured to specify format information that is used to read
t he corresponding information code 10, such as the area of the data
:g) region 21, the type of code being used, the nodul e size, the nmask
pattern, and the error correction rate. For this reason, if nobst of
the data region 21 is concealed or the | ocation detection patterns

22a to 22¢car famrmat aatiess 2233ato 02 28 i@ eoceretad ethe tdwde adgyiorgOn
20 cannot_he read. Each |ight-col ored nodul e of the nodul es
const i tutqarfa"c?%gecr&?@ ‘region 20 is configured to exhibit the

reflective Chaéhﬁfﬁfﬁ 'h‘%%cﬂ%r?& hiceflie sl tw@ul CcAMEy L?Cilj\§ the F?aﬁt

irradiated wit I rst wave in the visrble
regi on orrelglghtZ(&)ﬁs aoséigamd dviay ek bitgt mhbaMIentf\;feaclaaracttemrﬂtid:Beof lig$it

I h., E day k- col d dul fi d ibit th
rof ear VIRl Eneie TBdUR igariadated WHbhTEhE Hodul ok Wavelhgth
i rradi at eghyd tiR ﬂHer)is@fe ﬁgfw'trr%fgléﬁ‘ﬁvcﬁl pﬂ‘c*bfbé‘% r]d WHel8hgtf Band
second wavel engt h band cifica the no es that

const i tut@fﬁementoﬁennetj‘l@rﬂm maa/e‘lelnghhi b)EeaﬂrpIQBnggcd)lrdret:lhgnodslle is
I sked 1 is a predetern ned region
of The. LodiTidgresh oPRHETE ok SRUEEHYS Mo RaRERer abyaEk ARt vaen
corres portfﬂié“ﬂwddl,ﬁqucﬂl@rarcﬁﬁtétl‘v@% 1@%‘&%\ et %@/elér tWB%h@idoPﬂ HtQi?
11 is disposed to mask nost of the~data region e masked p rtlon
11 i 90f oravesedgNGpplyehengiik baad. t r Mosai BQdCIfgtally,etlhecnmidm&Hnthlads

20 .wh he light of d I
pand | 5. reii el predRrpiPe 20 ghe b Thefh pY: SRETEINShnR Ead 1S
from bei rtg)rﬂﬂq@,ﬁgnggbat ed, for exanple, infrared ray-transmttable

ink. For this reason, in a normal state where visible light is
domi nant, nostTh® mAskadt aOFtégnohl 2s a$r§@@teamlbedn@@omceﬁltée bgde

e oA A ABob P IR, EbE e TABHRTE RS chERRN R

21 taqst heid es8gidrh@0 fdén being read. The masked portion 11 is disposed

to mask most of the data region 21. The masked portion 11 is formed

by applying ink that transmits light reflected from the modules of the

code region 20 when the light of a second wavelength band is radiated

and prevents the light of a first wavelength band from being

20 transmitted, for example, infrared ray-transmittable ink. For this

reason, in a normal state where visible light is dominant, most of the

data region 21 is seen as being concealed by the masked portion 11,

as shown in FIG. 2A. Furthermore, the masked portion 11 is disposed

to mask, for example, 30% of the data region 21 to the extent that the

256  corresponding code region 20 cannot be read even when error
correction processing is performed.

Next, a specific example of the process of optically reading the
above-described information code 10 using the information code
reader 40 will be described.

30 First, when information to be used to initiate the reading process
is input to the control unit 41 by manipulating the manipulation unit 47
of the information code reader 40, the control unit 41 performs control
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25 correspondi ng code region 20 cannot he read even when error

correction processing is performned. Next, a specific exanple of
the process of optically reading the above-described information code
10 using the informati on code reader 40 will be descri bed.

First, when information to be used to initiate the reading process is
i nput to ameé legnt rafl ausetoAd byavedangtth abamg isheaditiepubat tha secdnd7

of the information code reader 4 t control unit 41 perforns .

control ! Hm'ﬂaé_}ﬂn gfgﬂ'ét §9é'6§@5\/\g<}el }eﬁ{ﬁtﬁeme’" SW&‘&H’] 5B@d”ﬁ{9"m@t'°n
ot of mat | SA ade SRR BRI AGind HhE 82 R Re, HiERhE BL 4 sgcond
li ght of wasetmgthwhreldeisgbhiranddiatedeontp thdiiafednatiiom thde 10, the

i nf t] 10, the light of d | ength band _
il R L AL I T
captured  t BadttHd1@roRs ke RRId 'r@%cfrﬁZ'Onfseéé 1 wm%ﬁﬁé %Sskeg

Since the code region 20 captured the masked portion renove
t her ef r orpdrdsora Idoitfliegterangomageneipdalret o t hat of a typical QR in

code, the correspondi ng _code r.edqi 20, that i pnformati pn code :
is read by per?’&ﬁtﬁﬂbe%a G Knd 2@96@?%%%'%%%@%0890259” 19
ther eby aegHbyERLHHREEIIrhhaDEAIFRId @ ation identyBANWEA £ omﬁ%gpﬁ&g QR
information code 10 is captured using an ordinary reader, the code

regi dil 20CAGE,cdpt apekspandinigecote pegizn &y thed ise iy farntatienecbd tif,
t he maske ortion 1.1.. As a result, the code regi,on 20 cannot b
ead, ¢ haseBhrBb o lTe WE T HADURIRRG ORI Tat T o coSGe 0T GR
bei ng r eatherbyna & dirNey BpeemieinfoMnggspr | bed above, in the

i nformation code 10 according to the 20 present enbodi nent, the

plurality of IMganwvier einarouedsfesnabion agdenhtl riefdagdtired using an

characterj st of _|ight lLor (i,,e. 1 ght -reflection .

char act eré@'b%gy orre‘rﬂc&?’ r ggﬁecf:éb?t y‘)beé\'ﬁg]n IzioghfS ofcaé’tgé%gndw'th the

waveligngthreeanerivineddiragreh atsldree plith athd Ymekkdar koseloer ad .nogd! gs

exhibiting the reflective characteristics of dark color (i.e., dark
refl ecti diFSEEt, cH® £2d8 iredie’ 30 Tawekflecend t fherahon pregantiolg ahe

20 The rakear 8BTSt RSt R Rk o BN IPE okl Broin: fghary
nodul es afealdwe. correspondi ng code region 20, to pass therethrough

when light of a second wavel ength band is radiated, thereby
preventing |idgh¢ descgibgd gbove, in the information code 10 according to the

20 present embodiment, the plurality of light-colored modules exhibiting
the reflective characteristics of light color (i.e., light reflection
characteristics or high reflectivity) when light of a second wavelength
band is radiated and the plurality of dark-colored modules exhibiting
the reflective characteristics of dark color (i.e., dark reflection

25 characteristics or low reflectivity) when light of a second wavelength
band is radiated are arranged in the code region 20. The masked
portion 11 that allows light, reflected from the modules of the
corresponding code region 20, to pass therethrough when light of a
second wavelength band is radiated, thereby preventing light of a first

30 wavelength band from passing therethrough, is disposed in the
predetermined region of the code region 20,

The information code 10 configured as described above allows
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3; wavel ength band from passing therethrough, is disposed in the
predeterm ned region of the code region 20. The information code 10
configured as described above allows the code region 20 to be
captured without interference fromthe masked portion 11 when the
light of a second wavel ength band is radiated. Accordingly, specific

i nf or mat ithre canideegémd P0oto the casteircegivvibhaqat usitafetrbacenfirmathan
code reader 40 capable of radiating the |ight of a second wavel ength

) g. g9 .
band. MedmASKEE, PRITIPS LApbdarbitbeoliant rafi eupecendrwayetgedth band is

correspondj i hfo i USj ardinag e'}LE'.%J

t he codeq%'ggglg%énd]'zoﬁ‘ggét@ﬁ gizd‘%%én%rlgﬁ Qf@”@éﬁ'@’ lTr% t%c';{agdgﬁz)ofrht e e6de
i nt er r uptriegiohy2® hesimgsked iplwrhatiohlcods readesudt0, capdtyleaos padidting
user V\r/ho tg}s?es the informati on code \[" ader 40 io caq read the specific
i nf or fat i B '9RE Of ReP@FUI@ WaheeleBgliniRanGds  Meanwhtes fordigossible or
i nformati : e+d0 e({m@ : infOFSRItH t in

of the co@?féglglgntl n'i;é?d]nft?ferra |o§§§§8gq% 'tr)]; an 5&5 i gézg?/erggdg?’ﬁ?g &n
render ed alidihacylteadar becxtusgst th@hmde hegiohoRGataonotdoe ddmipdetedad

ing the information code reader 40 i5 capable of radiating,|ight of
= second GRRIGEAGRFCHATRION ERE INEFGLIREIGTR o0t MLes cith PpeioBal1 .  As &
rel i ably.result, ohf) BASEGHKATc U, WARR thd S9idHnSHDROUIE NS 40

n
i nformation cdde ]YOEI s copied by a copier or an or§| nary canera, th
code IVegi@n 2@aclatmetsirrifiopinédrinaticeyi bhd floemafotrddihda secunityhef the

f in which the. 20.1]ght-col I d .t he dark-col d
modul o5 4 EaRARAIE 'R IOMBHBNHONRAID AAD PRA g #&possl bi ¢y

b f t heap@ske j i i i 16l

i seom nat | on oF e AOBGa pe g LR F et chspRERIY I aTNER A ods0

can be eff@dry aalgrdginavemeeder is rendere. didficslta dinagpatmaisk] wdteratheg
an exanpl.e.of an. infor tlid)n code, 10.accgrdi.n  first, vari r(]atr 26

e e Bt Atiarh COdE PN (iR, o fGcfis dhfarafion 12de Tee

enbodismentap#sieshomnradiabiilg Bght WRskedspephHonvalemmgtipe HhRROSeHe
to mask the location detectlion pattern 22c as a predet €rm ned region
of the cdaéorragitiom 20denl Wiachbsoraadyheliablyi.nt er cept ed and whi ch

prevents the ! BEPBRUY SRCThERI&T4E 00T Ol BELRS R ridhetias,
code readeid#Q.0 thesgled pyeyedies orhen ordinary camera, the code region
20 cannot be copied in legible form (that is, in the form in which the
20 light-colored modules and the dark-colored modules are separated
from one another and reading is possible) because of the masked
portion 11. Accordingly, the divulgence and dissemination of data
based on the copying of the information code 10 can be effectively
prevented.
25 FIG. 3 is a diagram illustrating an example of an information
code 10 according to a first variant of the first embodiment.
In the first variant of the first embodiment, as shown in FIG. 3,
a masked portion 11 may be disposed to mask the location detection
pattern 22c as a predetermined region of the code region 20 in which
30 light is intercepted and which prevents the corresponding code region
20 from being read. In this case, the code region 20 cannot be read
without using the information code reader 40, thereby preventing the
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correspondi ng i nformati on code 10 from being read using an ordinary

r eader. Furthernore, the above effects are achi eved even when
the masked portion 11 is disposed to mask at | east one of the

| ocation detection patterns 22a to 22c or at |east one of the formt

codes 23a to 23d. Furthernore, the location detection patterns 22a to

22c may cmrnrespondin® iebcambesnafodd adafroen bighgatdaehusied ansordinary
descri bed in the clains, and the format codes 23a to 23d may

correspon® fexanpl es of "format information regi ons" described in

the cl ai ns. SLll(rtheFH{éljféeJFé ?at%%’bftf@&%?éegf:ﬂ@\}éd)’é\ﬂe]n '\ﬁpﬁzg the

di sposed to nma nmost a region or at least part
| ocat i on mhetséet poripant ¢inis dfspeset todaaak aheeastedmteeomtm@l |oegtion

that pre ts the corres din ode region 20 from bei ng read when
e Byl BT ILEHE S G456 B4C et bl RO R T GITah CORERCLde,

or an Azt@%?é C‘F‘Eﬁthéhﬁo?é”‘%p@ﬁ{;@& BN REIRE rrgp%?-ﬁs 224 to 25t @a

4(A) and are diagrans 11 ra I'ng an exa an rntormati o
code accaratiragpondatc ecamdpies icdntioodtibhed étectior megidnehtde danitidw |n

d i of th t enb d 20 20
con 1 gur ST G hang §Tr PTTCoFORRSr A9Pera 130 niti by Gl PRREIRY 16
plural it yayod 1y 88 oroehpirRd |ﬁ?§tﬂa1§%lcﬁ‘f‘ge§f'€r|%*’c@ @éﬁﬂﬁaqﬂbﬂrfé cla":l‘nns.t )

arranged in the direction o I ng, N a parcode
case,l0as showtumhEr@orgeAwhhe trraeshealslfmm t|:1'omt1|01111 li s disppesettd oneakk

o e ContOBShrer R 58 cAdiBe” Bhcab JRRSE T RE Brandorelopnsbacieam
bei ng reashttbmé f@ifseééﬁs%odbhﬁs gﬂ@epf&%%?n%%ocfé@% Peat ?ﬂ%vé‘h{%‘?Hé

using the informati on code reader 40 ereby preventing
corr espormrmgspandrrmtqode cedon QOf from bz img read “whiengtan roodiutes yof

reader. rther the,effect, can b ven

masked pdt Sﬂgeffgd%%sif 80 ek X 10 'a?t @ﬁ&?%&@,epr%%ﬁtec
the qBar agis Sthd Bameé BfféctsYdHiwbd aehralda/e of the start of reading,
and a stop Character 24b, that is, a synbol indicative of the end of

readi ng, as sHowSi A(K) @ndlﬂ(Bl}'LﬁrtehdragTﬁénStllth@S@’ﬁtmg aa:mx@m;demfeaed
e sene T RS PREbkC e 7585 RIS Bl fESbr oMo
embodiment.
In the second variant of the first embodiment, the code region
20 20a may be configured such that a plurality of characters formed by
arranging a plurality of light-colored modules and dark-colored
modules is arranged in the direction of reading, as in a barcode.
In this case, as shown in FIG. 4A, the masked portion 11 is
disposed to mask a predetermined region of the code region 20a in
25  which light is intercepted and which prevents the corresponding code
region 20a from being read. In this case, the code region 20a cannot
be read without using the information code reader 40, thereby
preventing the corresponding information code 10 from being read
using an ordinary reader.
30 Furthermore, the effect can be achieved even when masked
portions 11 are disposed to mask the start character 24a of the
characters, that is, a symbol indicative of the start of reading, and a
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Alternatively, the effect can he achi eved when the masked portion 11
is disposed to mask a predeterm ned region that prevents a code
region 20a frombeing read or at | east any one of a synbol indicative
of the start of reading and a synbol indicative of the end of reading
if the corresponding code region 20a is a one-di nensional to code of
a type diStb@rehnara‘atemZMta,ttha‘t i3, kasgiodm| ihBeraiinve Bfttodi erdtdf reading,

Next , second enbo chlnfor tion code according to the
resent 19 HOMGh TRt ChodR. oblGaMAre! THE Gser CaBdbM A PUeE: evies

to FIG SyhEhG n§ai%l§eé‘ o P E'd@@bé‘éb(’}%ﬁ@odl rmntaestoén@’bH]e of the

i nformati on code ing to a secon
i nf or mat isiarcede 4@ abeocadiarg 2¢ata’md 2ddond enbodi ment is different

fromthe inforpation. code cor to the f| st ec{rboﬂi menh in that
the i Aformati dH eI BY. ﬂ?ﬂ’ n%a:ﬂ(elaezéc oNNed the Rragkape
f f j

e L ey e T

t he shapecasfe aegpeci 208 ﬁrogrmrteem‘egslrgaddorratr tepsinseyvt onchef a symbol
envi ronment,. of,. use a star figur Even maske
or t 1 on 1808t & 85 therp EiE Thaarlnd id 2 Sbbior edRafliobehe Erd S
descri be e@l@pp t k@gb r

t he code¢r eqgi g% 2f0ﬁ]ﬂa i [ gh?ﬁggdg)rtgjé%oﬁsbmve%me%g%ha bgﬁ%%?ﬁéngfd?{gl
r adi dPed,caae passtype dlfferent from that of a barcode.

[Second Embodiment]

Next, a second embodiment in which information code according

to the present invention has been embodied will be described with
15 reference to FIG. 5. FIG. 5 is a diagram illustrating an example of an
information code 10a according to a second embodiment.

The information code 10a according to the second embodiment
is different from the information code according to the first
embodiment in that the information code 10a employs a masked

20 portion 12 in the shape of a specific figure, instead of the
above-described masked portion 11.

As shown in FIG. 5, more specifically, the masked portion 12 is
the shape of a specific figure designed in response to the environment
of use, for example, a star figure. Even when the masked portion 12

256 is formed in the shape of a specific figure as described above, the
masked portion 12 allows light, reflected from the code region 20
when light of a second wavelength band is radiated, to pass
therethrough, thereby realizing an information code 10a having
enhanced security and improved design. Furthermore, although the

30 color of the masked portion 12 in the shape of a star figure is generally
and chiefly blackish because of the balanced use of ink or the like, a
white star figure is illustrated in FIG. 5 for convenience of description.
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t her et hrough, thereby realizing an information code 10a having
enhanced security and inproved design. Furthernore, although the 30
color of the masked portion 12 in the shape of a star figure is
generally and chiefly bl acki sh because of the bal anced use of ink or

the | ke,

a white star figure is illustrated in FIG 5 for conveni ence

of descriptionthe shape Biechshapesiodd tpe-trasked ipordti bmided ite toe star
limted to the star figure. Furthernore, the effect can still be

achi eved f@g@-m@rm@ém@eﬁ@@ﬁ%rﬁq@ S|ti§|| E@s?@?i@d’egoeﬁgoew@e_n the
Spec 11 aNE ADRSg, sOAREc oo a5 5, pen gp.on

enbodi nematitermidirah calon isf varratl depend@oeotitk kwvimrimentres est,
i nventi on has been enbodied will be described with reference to FIGs,
6A and 6B. FIG 6Ais a diagram 10 illustrating an exanple of the

i nformati on coiq—hwghqbaai %nttTe third enmbodinent, and FIG 6B is a

diagramil | ust

ating the rntormati on code of FIG 6A with a masked

portion renovddexteraef tlind embodltmeritnfior mehicdn endénfebmacicor deode
to the third epbodi rreg_t]%i s different from &he i nformati on co

accor di ng4@TEHE [P s

enpl oys
i nst ead
10

15

20

25
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d
nB68PRBRt INVENHOR hARSt REGMT BRHRRGISH! gWHla heb

USSR RS RSB €3 BEosG AT Hagra

illustrating an example of the information code according to the third
embodiment, and FIG. 6B is a diagram illustrating the information
code of FIG. 6A with a masked portion removed therefrom.

The information code 10b according to the third embodiment is
different from the information code according to the first embodiment
in that the information code 10b employs a masked portion 13
masking the entire code region 20, instead of the above-described
masked portion 11.

As shown in FIG. 6A, the masked portion 13 is disposed to mask
the entire code region 20, and therefore a user cannot view the
original code region 20, so that the information code 10b cannot be
recognized using an ordinary reader that is used by the user, thereby
reliably preventing the corresponding information code 10b from
being read. When the information code reader 40 is used, capturing
is performed while light of a second wavelength band is being radiated.
Since the code region 20 is captured, as shown in FIG. 6B, the
corresponding information code 10b can be read.

[Fourth Embodiment]

Next, a fourth embodiment in which an information code
according to the present invention has been embodied will be
described with reference to FIGs. 7A and 7B. FIG. 7A is a diagram
illustrating an example of the information code according to the fourth
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As shown in FIG 6A the masked portion 13 is disposed to mask the
entire code region 20, and therefore a user cannot view the 20
original code region 20, so that the informati on code 10b cannot he
recogni zed using an ordinary reader that is used by the user, thereby
reliabiy preventing the corresponding information code 10b from bei ng

read. \Whesmibeelindrolr, nath d oRIC 0dkB lieagletiadPais ilgsdratierpthei ngfoirenation
performed while | iC-‘?ht of a second wavel ength band i s being radiated,
25 Si nce 4 86ddG-eff onithor ingagkpd r@diorasesHned thereiconss, the
correspondi ng + i ) i r i ];
Next, a fourt hT@én%@mﬁgoﬁ%él gpcga?l&logﬁgﬁﬁgitgk%ggjg{éﬁaeﬁgggi"ni igéi[toIS

t he pr esediffaranefitomntHes foeeratéomedded addridibe tdeveriniediewhbbdiment
reference to FIGs, 7A and 7E3. FI 7A is a diagramillustrating an
exanpPe dfl ther g ARSI teade AR RIgYES MiskesLiPP OB MishdinpERad

and FI G g8 s -dlicABkafHblditiddidBohn P§Or mation code of FIG 7A
p eref rom

with a nmaske ortion réenpved The i nformati on code
10c accordi ng A® sthivevr oA, embotheenssksd pdriteredtt ihctumiéd e QR code
i nfornmation code according to the third enbodi nent in that the

I or o O D BB s By R A SRS M6IAN B DEAeachor b giSRpeed to
above- descri P, } L 0 i 7, :
masked pgﬁtazsgﬁgqgaléﬁgfﬁdgéa%q%éégdgofha-'lt_ﬁétnjlg‘l \ggepmé;éelt%e? nrie?llétttljgﬁ 14
i nf orloat iiocludedanothdr iafudnhatidnspodedn tvohithsé plhealént of égtddenlored

region 20. That is,, the masked portjon 14 in includes . another

o mat i GRdlies SHNTRR horeTaGi sharpgianass tdigbastier when
exhi bi ti | i rhSEHCS< O il r n-di+gh
ot Aol | AR AR ORRIRIE baRH TS OfadiaBoll BRIl o MBI g or
dar k- col ol@k-gothiess mexdhillsist €xpititie g gi¢ eefliectivehanam@Eeristiassobtark

St I AR (A P .
read ;s a comga d Pé@ﬁﬁ?%h@”c@%%p@hcﬁﬁg%s‘k@cb’ Eb?ﬂ@ﬁrl_élai'%dread as a

therefore the code region 20 coated with the masked portion 14 cannot
be read viQmononuisifagMEtEN wostardlyi en oodimargadeadan.ana tharefereg dhe

when 1igh a _sec wavel engt h .band is, radi at.ed e_code regi on
2020 codit wReRCE nad SEREEIALS PR askEq b BT irifigs i sRAc
in FIG 7Bithbutcsiipshe MTBRmdtahh @deé rfdddelr wavelipngbhtipansd, ghen
radi ated, another intormation code forned of the nmasked portion 14

can be cdiir &d, a sseciwwvavieRrgth7barst is Hiediaeiohhet ¢rde nfagieat 26n
code Jeadefadd FRFPhE Rhsk8d' F6ilth 1P n Pe LUBLIRYS! SELRWDRNHS

used.
7B. In contrast, when light of a first wavelength band is radiated,

another information code formed of the masked portion 14 can be
captured, as shown in FIG. 7A. For this reason, the information code
reader 40 capable of radiating light of two wavelength bands is used.
25  Since two types of information can be read from the space of a single
information code, the efficiency of code space can be achieved.

The masked portion 14 may use a mask pattern that varies the
feature of each module, and include a QR code in which the features of
the modules constitute the code region 20. In greater detail, a mask

30  pattern in which a plurality of light-colored modules and dark-colored
modules have been arranged in a matrix is prepared. Furthermore,
the masked portion 14 is configured such that when the mask pattern
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25 Since two types of information can be read fromthe space of a
single information code, the efficiency of code space can be

achi eved. The masked portion 14 may use a nask pattern that
varies the feature of each nodule, and include a QR code in which the
features of the nodul es constitute the code region 20. In greater

detail, dsneagsefithppetdesm tHe Wideh reagpdnir20] ty Ririd-tolttregohepadie is
nodul es and dar k-col ored nodul es have been arranged in a matrix is
prepar ed. difRPEREr Mir & tOf@tias kB aser thesiuiasi of cshei ganed dart pse

G k- col S 2 engra gt BEReERRET LBRe cfRd bRl e S dhan ot
sane col o |aaticuperdmporetlien FaliffepbhEtoRE @ d s gheriapd Osed orrdytie
is disposed at a | ocation where nodul es of different colors are

super Pnpd¥é&ron each ot her. Accordi ngly, the nmasked portion 14

5 confiigur ed .t ghheleahuLEsq of ok TPAULERoAfigl Peacode L Aot Rg

20 vary dependi ng on mask pa ccordi ng

reader ndedsutes bérbeenidiiulaBsk frat tede @fdien Z@ptaryi depehdimasirethe
portion 14, while the 10 information code reader 40 can capture and
read the 'B68€ PRGESH. 2GR HBIA!Yp&if B8 dingg Yt 18 GenBears gitoteewve the

be Tormed 3t ca Rt et g CREPFROSAR) Fias S EOEPrERid, Wnié BRY

ray- tinansnfrotrabkien o&defrediddreq4 @ntarc eapeote airnidnsadrthecoablbasdibn 20
predet erm nEd information to be rea?l. This specific exanple will now
be descri'BedoWtireTRIEREdOS RMINa! HARCERE- 8B, FIGs. SA and 8B are

di e : _ i ot . -
o Pret vari an 3T ER BRI RuaR oERIdTR o o RS BohiBR. &
t he appl ircayi be 6brrackase 44QR aondeFkitat 8B farhbd pyi apphdgnaf imfréRed

code on 20 the base, 14a. . shown in FIG SA .the base Na is
Formed by W DR ESED Rng Ikt Bof TEGEY agPBREDERATS | FFih: &hables

XAt puhek iRl B2, B S i o
regi on 14 destobeedwiiyh egfi@rginng tionfFiGs edA and 8B. FIGs. 8A and 8B are
diagrams illustrating an example of an information code according to a
first variant of the fourth embodiment, wherein FIG. 8A illustrates the
application of a base 14a, and FIG. 8B is the printing of a QR code on

20 the base 14a.

As shown in FIG. 8A, the base 14a is formed by lightly coating a
target code region 20 with infrared ray-transmittable ink so that the
code region 20 cannot be recognized. Furthermore, as shown in FIG.
8B, a dark-colored module region 14b is formed by applying infrared

25 ray-transmittable ink. By doing this, a masked portion 14 that masks
the code region 20 is formed.

Even in this case, the code region 20 is prevented from being
read by an ordinary reader, and two types of information can be read
from the space of a single information code using the information code

30 reader 40 capable of radiating light of two wavelength bands, thereby
achieving the efficiency of code space.

Meanwhile, the masked portion 14 or dark-colored module
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25 ray-transmttable ink. By doing this, a masked portion 14 that
masks the code region 20 is forned. Even in this case, the code
region 20 is prevented frombeing read by an ordinary readec and two
types of information can be read fromthe space of a single

i nformation code using the informati on code go reader 40 capabl e of

radi ati ngdgight14b it wotwaretendbha hendion Orerelipnashiaewiprg iddatical to
efficiency of code space. Meanwhjl e, the masked portion 14 or
dar k- col ﬁ@& FoHE dargepiconeLaadion Al (ini Fie éh’eﬁﬁné pPoddm et ragidn

of a type tH &ahn r 20

present e djé(_;)Prrljent aép‘i’géz '(ﬁ% etrﬁety %Qﬁ@gsgﬁﬁ (ﬁgfégte tyFéJr’EhFPﬁwore
i nf or mat itbve med:polrhennbm)r basemw ntrtrntiedléo er pbesen dkabase
not Iin1t,dto rt| n or base d| osed to Sk”iﬁ entlre code

regi on 2 1|sgg§e e ﬁé‘t‘r‘?ﬁs@@ pES st &Pni gPeRed g Mask a

prevents [ ike f

11. [Fi fté}@%%gﬁlréﬁta] Pﬁ%‘éexzcﬁggéii:éf“téhi' %%dlclr?edr%t réﬁ%’?ﬁi*ﬁ?ﬁ“’ bielifg
i nf or mat ire@d;ddee doeandiskgdt potthenpriesent i nvention has been enbodi ed
will be described with reference to FIGs. 9A and 98. FIG 9A is a

diagramillustrating an exanple of an information code 10d according

to the fifth emowocﬂﬁ% fG 9E3 is a diagramillustrating the

i nformation co FIG 15 9A with a masked portion 11 renoved
t her abrom Nex T e fiftif emtmdlmenbdewtﬂdhmmfdi’m:ﬁmm thedefadddrding

enbodinent s differ nt fromt | format i rd )
P R LN T PGB W R R T R
masked n i e Y S o
1 pq*e‘fé“’é‘?sééﬁﬂéﬁﬂ‘éﬁk?f%ﬁ.ﬁ SoOL T B TR AP lodn
t ranspar @We@fmméowmﬁteomcguerltﬂdmcoodmg eorplee diftin emlaodmm@mta

3128 20t IR Al o dahat oL he eslisd BB HSRoAL 80 ot i,
11, wst h g&spRBta trﬁa&lhéd%%dr?g_'lol"e%véftﬁépéﬁohﬁ‘. F' GS 9(A) and
The information code 10d according to the fifth embodiment is
different from the information code according to the first embodiment
in that the information code 10d employs a second masked portion 30
in addition to the above-described masked portion 11.

20 The second masked portion 30 is formed of material having
transparency at a temperature higher than room temperature, and
has a size almost identical to that of the masked portion 11 and is
disposed at a location almost identical to that of the masked portion
11, with respect to the code region 20, as shown in FIGS. 9(A) and

25 9(B).

Even when the information code 10d configured as described
above is captured while light of a second wavelength band is being
radiated, the information code 10d is captured with the code region 20
coated with the second masked portion 30, as shown in FIG. 9B. That

30 is, the code region 20 cannot be captured to be read with respect for
the second masked portion 30 only by the radiation of the light of a
second wavelength band, and the second masked portion 30 needs to
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259(5). Even when the informati on code 10d configured as

descri bed above is captured while |ight of a second wavel ength band
is being radiated, the information code 10d is captured with the code
region 20 coated with the second nasked portion 30, as shown in FIG
9B, That is, the code region 20 cannot be captured to be read with

respect fis hidgeseennd mBSKeddIAblirafu0 tonlendbiet biser sdt@bdomatkéde
light of a second wavel ength band, and the second masked portion 30

needs to PHdid gieko trmsMéboighénperature to enable the second nasked

SSer oho usbs, WAIE e Py a.anls DS UEPERRGs Y bigP A TEbLEF
second waglafigtdt rngtingdidreadt agecbedseeortbmpgkednpairid orea3thg ane

read specific information fromthe code region 20, thereby preventing

t hedcér r SSsodl MPSHEGPREEIPEN @ 688 ERS FPBRIMSEINMGI &P bR Brreaey
! e ; ) .
| Trited (5UOBotPr aHeTREY RLESeAEFENthATESEROding, Fitordlfon, code

masked por@d srohobelldg aadditsy dirspedehrgnrddged dentical location with
respect to the code region 20, but may have a different size or nm

be di sposed atFtAPf & EnttheoeaePBr AsSKeAgPastion 2@dp ek lIMdhed tp%@
predet er rB(S‘r%ﬂ)ri ¢ALPhad §'§f%@ S i.'&‘ae'?ﬁ{coa]rtﬁ othiat 8f fhé?rﬂa@@ﬂdhgﬁf‘gn

i n which an 1nformation code according present ‘i nventlo

been 1enbotli ethdvid Idideoskes an bled idiehhicaflecaticoa WithFr&spediDro ahed ¢68e
FI Gs. 10A and 10E3 are di agtr]ams ill_%strati ngﬁan exan‘plje éf an
i nf or mat i"69WieBde01d8 I aERRY diAaEtd HMERDR FhBor MBARY, Dendisngsad @t a

her of ron Tk H & CGR ANED PRI BaE IR YE Qed BT e

wi th a masked portion 15, The information code be according to
t he sixth enbodi t is different fromthe information code according
to the first em{}?@l@bpﬁ' ﬁ&'t%?a masked portion 15 separate from a

gg?teilgﬁgilg_” 20vbge el enath dtiRfFhait the /beve- descihreatathiketode
according to the present invention has been embodied will be
described with reference to FIGs. 10A and 10B. FIGs. 10A and 10B
are diagrams illustrating an example of an information code 10e
according to a sixth embodiment, wherein FIG. 10A shows a code
20 region 20 with a masked portion 15 removed therefrom, and FIG. 10B
shows the code region 20 whose part is coated with a masked portion
15.
The information code 10e according to the sixth embodiment is
different from the information code according to the first embodiment
25 in that a masked portion 15 separate from a code region 20 is
employed, instead of the above-described masked portion 11.
In detail, the masked portion 15 is formed of a seal member that
is formed of an infrared ray-transmittable material that allows light of
a second wavelength band to pass therethrough and thereby
30 interrupts light of a first wavelength band. The masked portion 15 is
formed separately so that it can be added to a predetermined region
when desired.
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In detail, the nasked portion 15 is forned of a seal nenber that is
formed of an infrared ray-transmttable material that allows |ight of
a second wavel ength band to pass therethrough and thereby interrupts
light of a first wavel ength band. The nmasked portion 15 is forned
separately so that it can be added to a predeterm ned regi on when

desi red. UsingUhengbidve ehtyediendati a.nixisdngexifstmagidrntodestdon
code can be pr event ed from being read using an ordi nary reader by

coati ng t%pﬁeéaet%ql ﬁmréldbew BPR@ U SANT X @fqilrﬁ@rvmdmb\oﬁw@mg Wen
h k
when T eadt ae BnPa RO B eRB T Bitcairatod (he BifEMG Biasked

capabl e gfortash a6 (f@’lﬂlg.l"éd efs deseationd afmw:‘é enm kobarukt, titeen readln%
i nformation code can be reliably read. parti cul ar, since the

masked pdPASSHOTEEAUSIBEEE mfomi@tmpoﬂer?@@ﬂert%%péaé@ of radeEting
regi on of| t f o] 0 t
the corrdlindnd rotehd MATHICABIECBaNY) 6L, Boffittloh, GRIETEIN 'De
i |1 ustr atretigbéy reaadnpl e of an i nformati on code be according to a
variant of the sixth errbodl ment In the variant of the sixth
enbodi nent, t HE Rasked E\Soﬁtrifcﬁwtfi% Magked RYHYdre %@"’B&Ql agthe seal
i nfrared n t Ve i

the infr a@gﬁn%gg- r a%ﬁqeﬁgtlﬁﬁnlbﬁkﬁ%ﬁ@gapﬁga pr edgﬁi pﬁ'@gh‘)r{aet('?én%ae
Even 10n tda@irs beasesily lveapeddeiter taedrregpardiol masloedsplomgon 15,

infornmation c n be easil ted with the correspondi hg nasked
por t1 on 16, URi1G {heSaBOIEOIaRT SHSUTeHEG BT Hg BT o Gl Har g Iaon
code by d 19005 8H |h§%‘~‘év rihRPdeRE él?@ﬁ%ﬁ’h@(ﬁjl et fficult by,

for exanple, applying inting) a desired l[etter, such as a Japanese
kanji (as shovm time Niagﬂanrlg)f thatsixthembdidivaan tQRheotha sksichpoirtibnat @d

For examiey BREPEEhD: aHa G oaRaE dAy - Jararon bRtk fhSush fo
be rqad %é‘y”aé't'@) EP®I¢agHief) the infenest 'rSV @En@h‘i’i@%lﬁe wW‘Gbnto the
3 g

i nspection of inventory in a’warehouse, etc,), reading is prevente
f rom bei My gsEteomisddt neg:lenuS|E1~gerannou1”dsms,e rided @redsoetmated hegion

conpl etion of the. reading of the correspondl n ode can , be S

ceen and Then ARG [EaGMAG? CRES Ao i BRoEudcoatndpviEs” the
prevent ed:or‘résfﬁbhljw@ rABBREEMWorths 1ign a seal nember |ike the masked
portion 15, the sanme effect can be achi eved using the above-descri bed

masked portiorlJ2ieg the above variant, the reading of an ordinary QR code by

20 an ordinary reader is rendered impossible or difficult by, for example,
applying (printing) a desired letter, such as a Japanese kanji (as
shown in Fig. 11), onto the ordinary QR code using infrared
ray-transmittable ink as the masked portion 16, as shown in FIG. 11.
For example, when management is inconvenient because a code has

25 to be read again (in the case of the inspection of products, the
inspection of inventory in a warehouse, etc.), reading is prevented
from being performed twice using an ordinary reader, so that the
completion of the reading of the corresponding QR code can be easily
seen and the redundant reading of the information code can be

30 prevented. It will be apparentthatin a seal member like the masked
portion 15, the same effect can be achieved using the
above-described masked portion 16.
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Meanwhi | e, when reading is required even after the desired letter has
been applied (printed) onto the QR code as the masked portion 16
because readi ng has conpleted, the correspondi ng QR code can be read
by perform ng reading using the information code rireader 40 capable
of radiating light of a second wavel ength band. Furt her nore,

the masked poreanwdvrd,i gLied mngteﬁ ¥e Iun@jté\ﬂemo@feerem@ruéﬂreds
not limted to a portion forned addi n% a seal nenber or applyin
B

ink, |ikdetifs ha§kla@eao¢ppbﬂg @raarna\zﬂﬂ)l@ utherdyRpeodend$ d@lee(ﬂn%'éﬂd

o) S eRORLooM LcR,cm gl ba PUBLLLONLel Boblc B hRE o
first w?vajcmgalm bancac ba,?gbedfdrmntrtge rpadte) e{sghgenhef ﬂgﬁgrmafiﬁarcode
even
EnbodPeepder B0 Gasal e IsEUeAt s HaDBIenBoFANAIGeIN G SRRt on
code accordi ”%pr?ﬁnd?feescﬁ%t a’%@gﬁt@&é‘ﬁyﬁ?gﬁﬁ 9%?%t@|;‘x,‘|i@&he

descri bed with erence’to

i |l ustratdour aagexarii, elsohoammntfeu et & q:sontmie féa@eﬂ:w didaign g oa tdenl
seventh 20 en‘Bodl ment described in the information

code | Oy TREEBPAI R ARPIY D é@s/ewf% te%@.sﬁf@ﬁ&p@rétlwfl& 8Re ¥% ol meay
| nfor mat i g gﬂﬁ% E%ﬁﬁ‘ﬂwé@at rﬁbéﬁh%%‘ﬁ'a”ﬁf&te‘r[(bltth%*t atIRﬁNs light
above-descri portion

i S disposed to nas

ot her10t haof msdm‘milwavé@ltgﬂ'\edjam matpasnsh2zathoo?@le. and thekeby

this case,  the re r thnthelo ation detectjon tternsZa
o S ae e S U O R (At eRua s ohete InABtesy to the

recogni zegt et ?Hﬂné 4g|?t|tgﬁee %m%r@% %}IHﬁh §| 8 mping

i nf or mation coerea entin ecorre pon
i nf or mat iroetbode 10g from bei ng read using an or di nary reader,

15 [Seventh Embodiment]

Next, a seventh embodiment in which an information code
according to the present invention has been embodied will be
described with reference to FIG. 12. FIG. 12 is a diagram illustrating
an example of an information code 10g according to the seventh

20 embodiment.

As described in FIG. 12, the information code 10g according to
the seventh embodiment is different from the information code
according to the first embodiment in that the above-described masked
portion 18 is disposed to mask the region other than the location

25 detection patterns 22a to 22c.

In this case, the region other than the location detection
patterns 22a to 22c, which is coated with the masked portion 18,
cannot be recognized without reading the information code 10g using
the information code reader 40, thereby preventing the corresponding

30 information code 10g from being read using an ordinary reader.

Meanwhile, since the location detection patterns 22a to 22c are

not coated with the masked portion 18, a user can be visually notified
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Meanwhi | e, since the |ocation detection patterns 22a to 22c are not
coated with the masked portion 18, a user can be visually notified
of the presence of the corresponding | ocation detection patterns 22a
to 22c, For this reason, the user can recognize the |ocations of the
| ocation detection patterns 22a to 22c, so that the correspondi ng

i nf or mat imlf@??ehélg_céaj’f e eehtadondiegdidentrit diedtetipndbaeetrhap 2he
reading unit of the information code reader 40 toward the

cor r espori@i AgCi nf&F s 68as60e thegURRE FaMEECoE BIZRath ® nocdldeNsealdbihe

i or mat 185088 SBEEVAT B s PPl Bar P b et or i SR bR A
enbodi menhforrapdion €odé3Bd Taa beadiaib| g teenBby catduratéhudireztintgtiaa
i nformati on code according to a second variant of the foregoing

enbodPrern€ading  um§ How§ niMHasMaBAN CoRRKkEGAPEt iDh LoMvard) Eee

of *n coas FLERinahg S HHRET b dE, £0dSs 3B PRerl o AfraihatfiErssae,
shown i n e darG0 183iserl.masked portion 19c may be configured to

connect a plurality of figures (in the exanple of FIG 138, circles)
and di sposed thlGraiﬁAa'Sr@gﬁ“éﬁrém SRbEMPE B d0rBtradius agr Infogamtion

region 2 I : I I I n
ei ghth e%ooz)(% %ggppl 'ﬁﬁ??‘hw&%{i n rb?%??gh%c%ﬁégggéh or op rptcsgl ??/d
readiing #HiG.nl8BnEt botiagrden acb@rdatigal!y illbetiatasgrdn iimfenbatinnhasde

been enbodied will be described with reference to FIG 14. FIG 14 is
a fl owcha@CordiNg P SEGORC ¥adPRG PridteEaragning 8RN &REF by t he

o or o on coMEHETAEI BRSNS HisbkS, PR PR TRBTBINpO 208 o
i nt ended maskeamdedhbped rdgiomtxendiodef ogadiheofeft edge 25a of a code
region 20 to the bottom edge 25c thereof. Alternatively, as shown in

15 FIG. 13B, a masked portion 19c may be configured to connect a
plurality of figures (in the example of FIG. 13B, circles) and disposed
to mask a region extending from some edges of a code region 20 to
another edge thereof.

[Eighth Embodiment]

20 Next, an eighth embodiment in which an information code
reader for optically reading an information code according to the
present invention has been embodied will be described with reference
to FIG. 14. FIG. 14 is a flowchartillustrating a reading process that is
performed by the information code reader according to the eighth

25 embodiment.

The information code reader 40 according to the eighth
embodiment is intended to be used for information codes each of
which has a masked portion disposed to mask the code region 20
except for characteristic pattern regions (the location detection

30 patterns 22a to 22¢), like the above-described information codes 10g
and 10h. The information code reader 40 according to the ninth
embodiment is different from the information code reader according
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whi ch has a masked portion disposed to mask the code regi on 20 except
for characteristic pattern regions (the |location detection 30
patterns 22a to 22c), |ike the above-described information codes |og
and 10h. The information code reader 40 according to the ninth
enbodinent is different fromthe information code reader according

to the fitstherfhsdieebbdimeritan thet thd onfortn@nonatele eadderMO reads
an information code, using, already extracted characteristic pattern

regi ons. a@n INfoRM@tIRAGHE poBEs3IreRaly iextrretest sB@ragtemelic pattern

i nformati igpde reader according to the present embodi ment will be
descri bedr%l[% Qef ail belowwith reference to the flowhart of FIG 14.
When an i nf or malhé oraciode, prduatssi matasrpemomme@meth%iiafmﬂngihimtn toda
predeterm ned | ocation near the informati on code reader 40, the )
eadi iy pIERdRsE SO g ftartag Praseitt erbadimentuwilhReidasdribme In sletail
radi at ed J i i i } } (I regs 43 (first

illum nat?%lr?lvfivgﬂﬁ l%zﬁ%féaq(%éokgrrgehgﬁﬂ?wa&pdgtg?g Igl(%!f;lj.':&Ther eafter, while
the first ill uMheat bonirifogimaticen lweidey thadiial edreadiogt tergetf os iabiugint

d d d jllum.nation |light is pot heing radi ated onto the
o or ot i GraH Gelete R Ba ILabI Hgar kPG bo D4 LpuBore reRiar 80, the

using t heréa[ma'gfwdt@'sts ié%ﬁfaééy?p lﬁﬂsﬁt?’-ﬁr%i|Kgﬂﬁﬁ§{iéﬁrl%g@§rr%%ﬁéféébyc
pattern regions are extracted froma ¢aptured i mage of” the
i nf origat itdve GosteilushimptBok iyt sextirees “on(fivest ibdnanastoepli§h@5adiation

A L= L AUt kL W K e
being radiated onto the information code and second illumination light
is not being radiated onto the information code, the corresponding
information code is captured using the imaging unit 42 at step S103.

15  Thereafter, characteristic pattern regions are extracted from a
captured image of the information code using a known extraction
method at step S105.

A method of extracting characteristic pattern regions has been
generally determined according to the type of information code in

20  specifications or the like. In the case of the QR code illustrated in FIG.
12, location detection patterns are extracted as characteristic pattern
regions using a known method for extracting the location detection
patterns of QR code. Thereafter, it is determined whether the
extraction of the characteristic patterns at step S105 has been

25  successful at step S107. If the extraction of the characteristic pattern
regions has been successful (Yes at step S107), the process proceeds
to step S109 where decoding is performed using a known method for
the type of information code, that is, a reading target. If the
decoding has been successful at step S109, it may be concluded that

30 a masked portion such as the masked portion 18 shown in FIG. 12 is
not present. In this case (Yes at step S111), the process proceeds to
step S125 where the transmission of data to the outside is performed,
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20 specifications or the like. in the case of the OR code illustrated
in FIG 12, location detection patterns are extracted as
characteristic pattern regions using a known nethod for extracting
the location detection patterns of QR code. Thereafter, it is

determ ned whet her the extraction of the characteristic patterns at

st ep 510%heaeblheeirnsinetassthe @rréggcnaﬂrﬂj-rebﬁirﬁ@@r@tésgpti on of the
characteristic pattern regions has been successful_ (Yes at step

5107), the prddesaviiiveadsexamalepffuncanbiredistioimelion Grde b hed
Yondrng (0r S IRIPPEade dd SnhuRRIRF G 2, TRE B ARG B e ciued the

may be cateaudegidrhatl 30caares keidhpdrd homsisad ib@sidrhe Smaskadwpeirt itlea
18 shown in FIG 12 is not present. In this case (Yes at step S111),
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| i ghtiosouyc ébeddrsitillsneim b8 lightes@mafdesr 4 3wbhednsecoadion todienagas
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1 i nat G EGRRY b erar % ST BOPaPoa ey & hoor | IO ERrian sHiFphe
light so e+ Af QL) e LS s6a e t

i magi ng uLgh)lg)(t%Elgggt td;ft 5’685%?5#%;‘ ea t%%?t%glnﬁcg%t Eﬁeé%xtgrlgcyzst il'gﬁs o} e(taﬂe
char act erdustdasspalt (¥ensatastesp épl 51D5 deasdirenisspecfessiad tysbe@tSs18p
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char gt erdisthe PRABF&SERSistid pd¥tdrsase.int RRid Qerld 0fse Ofoctlions of the
respective location detection patterns 22a to 22¢ ?i%ar acteristic

pattern regpedsivearlochbiond,dehedtiomerpditeensh@leodat ibhs fhartesteristic

nonly dettaH LROIHED (41 ToRBIke iy Facefior Porta Jocaliphenstedne

20 ther el rRehivey it G dbidReR PeittéinsS900NEL i1 UM AL ANesd &R he

S113, when the location detection patterns 22a to 22c are extracted,
second i Inemihatatested glso bagt bbig adoaeesinshi® shrirgenadt or £lusinatsded

b 28y ahetebyR A eiars daRl o Bhn M BBk B R Sp 8 113,
extracti apheh tHe|wRAIAE Hetestibs RRtERAHS Rato boemsuesasthal, cReoat

step 5107_?4, second illumnnation l'ight is radiated and the information
code is dapiingdiamiigetimaysee sadiatacuanbacindy Whaghis estibeatrd to be a
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doing so, power consumption can be reduced.

25 Since the extraction of the characteristic patterns has been
successful (No at step S107), second illumination light is radiated and
the information code is captured while the second illumination light is
being radiated. In this case (No atstep S117), decoding is performed
at step S121. At a decoding step at S121, processing including the

30 extraction of the characteristic pattern regions is performed. After
step S119 or S121, it is determined whether the decoding has been
successful at step S123. If the decoding has been successful (Yes at
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i so extraction of the characteristic pattern regions is perforned.
After step 5119 or S121, it is determ ned whet her the decodi ng has
been successful at step 5123. If tie decodi ng has been successf ul
(Yes at step S123), the transmi ssion of data to the outside is
performed at step S125, thereby term nating the readi ng process.

Meanwhi | esteipf Sit23)s t¢h@t ewaﬂmﬁdssﬁdaatoft HetdeoothamUtasd®ot dweormed at
successful at_step S at step 5123), the process follow ng ste

5101 is reFdabéd>; therebw@&mnaanqmegeeem Progasmat MERNWEHE, If it
t
Trmging LaidC AR BRI BRSBTS Akt bestste et e el sp T 23

unit 41 n@yo stepeSaQBl)etbé premd;ssg‘om@amg fepleddi bedepbated. i n
the infor matl on code eagt%r 40 according. io to the present

embodi’ment , whdRANMEI@c NS t .Ilaﬂmpra@'ﬂ@nnél% IQELS H¢ may
extract e%mggﬁehace&éhSékéwﬁﬂéw if urrﬁ %mgabgeFHQqﬁ\%(ﬁﬁgopn?to4hs

not extracte roman I nma IS Cap ured

wavel engtimayaadrriesploeichgo rcmﬂ:talmtg nheghs, ahdatha@mmnﬂra%aualtemgtﬁmdsabd
is radiated. In the |mage captured under the above illum nation, 15
the | ocat? oG MPHe 0 d880iRgiTBR3DE-i s specified based on the | ocation

detection pat t/‘a’é @l%s%?l%etooalgé%em ERE 8y ﬁﬁ‘éﬁl@ﬂ'd&% r@hdér t4'()déécord|nﬁ

wavel ength band i's being radi ated, and the correspondi ng code regi o
20 i slor ednd Has pdesant Iemlaodangeutrpmhmi trneéouatluhe@ettdmtorcpa‘sitem’tﬂ 22a

th tract d 0 se | ocation C|t|ed t he
nee ot AELa2eBEE drifarthd o CRorat AL Rakte hae ot o aid dne Code

di sposed rtéqﬁﬁ% iR E%&'tpé’tt‘éhhl‘?gnﬁ ?@gmgﬁgéacﬁta%ﬁ‘h%gp‘ﬁ%% LWhife light of

regi ons, etheln ormati1 on code wn i n 2 when th
i nf or mat i @firgbd@viedength eed ishheied ratiated, Aght oéta secah e mg \releagth
s band is radiated. Inthe image captured under the above illumination,

15 the location of the code region 20 is specified based on the location
detection patterns 22a to 22c extracted while light of a first
wavelength band is being radiated, and the corresponding code region
20 is read based on the arrangement of the modules that constitute
the extracted code region 20 whose location is specified.

20 In the case of reading an information code which has a masked
portion disposed to mask the region other than characteristic pattern
regions, like the information code 10g shown in FIG. 12 when the
information code is captured while light of a first wavelength band is
being radiated, the corresponding code region 20 is not extracted and

25 cannot be read even when the location detection patterns 22a to 22c¢
of the code region 20 are extracted. In this case, when capturing is
performed at the same capturing location while light of a second
wavelength band is being radiated after the extraction of the location
detection patterns 22a to 22c, the location of the code region 20 can

30 be specified based on the extracted location detection patterns 22a to
22c, as described above. By doing so, the extraction of the location

detection patterns 22a to 22c is not necessary, so that the time it
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bei ng radi ated, the corresponding code region 20 is not extracted and
25 cannot be read even when the |ocation detection patterns 22a to
22c of the code region 20 are extracted. in this case, when capturing
is perforned at the same capturing |ocation while |light of a second
wavel ength band is being radiated after the extraction of the

| ocat i on tdekectd eBafatieddFrddBon@irtptnfdritationatd@ &@fn theseefttened
region 20 can 30 be specified based on the extracted |ocation

det ect | orPpatherlpgd2oathe reaeinaPressssicsst bebtR@UCay. doi ng so, the

Poceasary 90 RUENEPREEr Mot e hROR o Fid G b B RS pbhdMRlped to
i nf or nat itbe ml@encmnlﬁigwrb@r tenediardthddidsearduadinaitr i ¢igitngsipicoeigs s
can be reduced. urthernore, the information code reader 40 is

not | Pri tfE@tileurmeatieadishicent iers €4, butiraay ieatradervithout the first
e BEE R, FShPLehIReE W LITIRR S0P fhgs B, o
whi ch uses surMoreoNerg itlHeumprasead. invention is not limited to the
embodiments and their variants, but may be embodied, as follows:
(1) The light of a second wavelength band is not limited to
10 infrared light of a wavelength band equal to or above 750 nm in
wavelength, but may be, for example, ultraviolet light of a wavelength
band equal to or below 380 nm in wavelength. In this case, the
masked portions 11 to 19 and 19a to 19¢ may be configured to allow
light reflected from the modules of the code region 20 to pass
15 therethrough when infrared light is radiated.
The light of a first wavelength band is not limited to visible light
of a wavelength in the range of 380 nm to 750 nm, but may be light of
a wavelength band that is different from that of the light of a second
wavelength band and that cannot pass through the masked portions
20 11 to 19 and 19a to 19c.

(2) The code region 20 is not limited to a code in which a
plurality of light-colored modules and dark-colored modules are
arranged in two dimensions, like a QR code, but may be a different
type of code, such as a one-dimensional code (a barcode) or a

25 two-dimensional code (a data matrix code, and a MaxiCode).
Although the preferred embodiments of the present invention
have been disclosed for illustrative purposes, those skilled in the art
will appreciate that various modifications, additions and substitutions
are possible, without departing from the scope and spirit of the
30 invention as disclosed in the accompanying claims.
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Mor eover, the present invention is not limted to the enbodi nents and
tleir variants, but may be enbodied, as foliovvs: (1) The light of a
second wavel ength band is not limted to 10 infrared |ight of a

wavel engt h band equal to or above 750 nmin wavel ength, hut my be,
for exanple, ultraviolet Iight of a wavel ength band equal to or bel ow
380 nm i npwanElIeNgt AIMED tIki:s case, the masked portions 11 to 19 and
19a to 19c may be configured to allow light reflected fromthe

nodul es of the code region 20 to pass 15 theret hrough when infrared

light is radiated, . he li of i I st ngt LS. n
i ted to vi ol oA NEAMBRRD s el whiar n SEREE ot 388 eciopgl
750 nm  hwodia¥s ks Hib@tiig péflacwaselreiratieManes bhaghtcdiof hetentighten
that of the Iight of a second wavel ength band and t hat cannot pass

through thsamskewauslengns Rand differeatdnamdightoofigcfirst wavelepgth
'ﬁﬁg

I oht - col B4 ot aledrtntaf BT abiBy Brodirs co g BBt ity
di mensi onsflddtkee aHdracedigstibyt ofmiare calsh fieeenthd YiRghtofofcadeecsHeh
as a one-di nensional code (a barcode) or a 25 tvvo-di nensional code

(a data néBVPlen@de band & vadidsge)are arrangedhbugh £peepresinedhe
enmbodi ”er\h?oﬂfr\attfb% eéagf@mﬁ?ﬁﬁﬁb"on have been di scl osed for

illustrative purpose 0s led in the art will appreciate that

vari aes nodi figahiagked pddtionodsspasksubsti prddens naired oegidheof the
wi t hout departing fromthe scope and spirit of the invention as

di scl osedcQqe tiediaBc ShpaMshdi¢hhilssintepepatads ang whish gprevents the
it . iy rho . e
h 1ntor r@él‘rggpég Iﬁ:l/ '@E&Wﬁ%%o‘% E{)HE{#IJO t?etglﬁltg' éﬂ%‘z%%,c%h@lr Egpﬁgﬂ#lagfstod

exhibiting re aracteristrcs of i r “when

second wavbkeenghd |aptdodid fsecend wanmslengbt mdna ibi restiated eladiogd hight
band is ra(%' at eg nd a plurality of dark-col or ea_ nmodul es exhi bi ti ng
reflectivé& Lﬁfﬁ&? ﬁ@m hieculgar & EvE GOMRSPONARG CoRE BRIIQNSER PReS

wavel gngtihhHap 2612 "éﬁ?f@f ﬁrgeﬁét‘?y Fhten9H the AiGRASDT 89FiPSt vidFelength

informati on co
band.

2. The information code of claim 1, wherein:
the code region is configured such that a plurality of characters
20 formed by arranging a plurality of light-colored modules and
dark-colored modules is arranged in a direction of reading; and
the masked portion is disposed in the predetermined region to
mask at least any one of a start character of the characters of
indicative of a start of reading and a stop character indicative of an
25 end of reading.

3. The information code of claim 1, wherein:
the corresponding information code is a two-dimensional code in
which location detection regions configured to specify locations are
30 included in the code region; and
the masked portion is disposed to mask the location detection
regions as the predetermined regions.
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toa masked portion disposed in a predeterm ned region of the code
region in which light is intercepted and which prevents the
correspondi ng i nformati on code from being read, and configured to,
when the light of a second wavel ength band is radiated, allow |ight
reflected fromthe nodul es of the correspondi ng code region to pass

t heret hrough and thereby interrupt the fight of a first wavel ength
band. 2. The information code of claim1, wherein: the code
region is conftglif8dnéeidnativn cadpl@fr eiimy lowhkemiaet ers 20 formed by
arrangi ng a pl I | 4 ght - _ - :
nodul es is ar rtlaljt‘;legéeé r%ﬁBén&u@@é?@ﬁ%ﬁgp%gﬁsa g% g%%n%?(hﬁéﬁggggdn

portion iwhitils posedon ndétetipredeyesms rewthflRaicentd spwmsky adcdeant any
one of a start character of the characters of indicative of a start

of reddi A§TERE HOrBRLMArEsi ens oo ftgiiadk teracatisadosmatetfiong atine
o _ f _ v _ _ daeny
whi oh T od Sl CRtinB ¥ orrBsb8iBing ARt RaRNAke PLENE 10 the

30e code gt eegicandand t he masked portion is disposed to mask the
| ocation detection regions as the predeterm ned regiaons.

tﬁﬁe masl?eé) portion is disposed to mask trgm]e location detection

regions and/or the format information regions as the predetermined

10 regions.

5. The information code of claim 1, wherein:
the corresponding information code is a two-dimensional code in
which characteristic pattern regions formed in defined shapes at
15 predetermined locations are included in the code region; and
the masked portion is disposed to mask some of the location
detection regions as the predetermined region.

6. The information code of claim 1, wherein:

20 the corresponding information code is a two-dimensional code in
which characteristic pattern regions formed in defined shapes at
predetermined locations are included in the code region; and

the masked portion is disposed to mask an area other than the
location detection regions.

25
7. The information code of any one of claims 1 to 6, wherein the
masked portion is formed in a shape of a figure whose shape, pattern
or color is varied.
30 8. The information code of claim 1, wherein the masked portion

is disposed to mask the entire code region.
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4. The information code of claim1, wherein: t he correspondi ng
information code is a two-di nensional code in which |ocation
detection regions configured to specify |ocations and fornmat

i nformation regions configured to acquire format information for
readi ng the corresponding information code are included in the code

region; and 9, The ihf@rABEKROACHOE OFAhy Bndi SPOSR%HS D tHBS kwhitgein the
| ocation detection regions and/or the format information regions as

t he preddné@skialedontoerd s st figurerhasi anetheit indaroviéonfcagieaimvhich a

two- di merisAR S JEMGERRTER Bid dsR RO Bt Fub v Pe shrocrsritss
i n definesf shapedi@t wHerptraaigitbnedstéosad \Wwaserrythnbhhded Fadibhed
code region; and t he masked portion is disposed to nask sone of

the | dcatdiwh dRet ddtirelity egifondablsaohergst edepeine neeXhiddiiog, eeflerdve

i nf or mat 191 EboePHCS s sAlRENEhEh et S BR ERIPLHAR bang s
pattern regignsd f graregriangief i med shrapeshak phisiehetishnetffiepeati fasm
are included in the code region; and t he masked portion is

di sposed iNéoFAgkicanagaALE est FeMtienCOAe Negt@ni on det ecti on regi ons.
7. The information code of any one of clains 1. to 6" wherein the
masked oortion is formed in a share of a figure whose shape: or col or

i's vani ed, 10. The information code of any one of claims 1 to 6, wherein a
second masked portion having transparency at a temperature higher
than room temperature is disposed in the predetermined region in
addition to the masked portion.

15 11. The information code of any one of claims 1 to 6, wherein the
masked portion is configured as a separate portion that can be added
to the predetermined region when desired.

12. The information code of claim 11, wherein the masked
20 portion is added by attaching a seal member to the predetermined
region when desired.

13. The information code of claim 11, wherein the masked
portion is added by applying ink onto the predetermined region when
25 desired.

14. An information code reader for optically reading the
information code of any one of claims 1 to 13, the information code
reader comprising:

30 illumination means capable of radiating at least the light of a
second wavelength band of the light of a first wavelength band and the
light of a second wavelength band;
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308. The information code of claim1, wherein the nmasked portion is
di sposed to nmask the entire code region. 9. The information
code of any one of clains 1 to 6, wherein the nasked portion is
configured as another information code in which a plurality of
I'ight-colored nodul es exhibiting reflective characteristics of |ight

col or when thetal;itﬂmn@fméaﬁg%ﬁ%a‘ﬁﬁm?ir@%@ |H%T%b§|oha€d)éé%t§ﬁWrﬁch

plurality of dark-colored nodul e exhi bi reflective
char act erone iadsthuf lightkofcal forstvwvanel & rgith bfanal saclotite Wadl @hgt heband

is radiate d. _and h_has information different from
i nf or mat i\ﬁﬁ §Led'lﬁa‘:|he§aﬁ om riaﬁjém@%@e 9f&gi on. 1.010. The information
code of any on@a@‘mglrﬁemslfotrcre%dmgeth@ &#egﬁéﬂ%m@ré@rdn BAsed

havi ng tr anspar ency at at enger ature her than roomt enper ature is
di sposed O aﬂ@‘@ﬂ@@éﬂ@ﬂhﬁﬁé erregdurhes hha*dare eshragedHeomskddanage of

" wher 1% HETSRERU D SES A G BYCrBh FePLitBearafalsornith et
that can dhaided the thaepiefgher m ned regi on when desired. _
12. The information code of claim1l, wherein the masked 20 portion

is added by attaching a seal nenber to the predeterm ned regi on when

g:z:(regdportl on ?s aadégP@ﬂ]gE&Wﬂ%&? Eé)%ﬁ?Pf F‘ﬁl %‘S@éé gmﬁgﬁgﬁgegﬁgn

when 135desifgigtlation code . clAmi & @irmichothecodgrd @aepitid pétt@ifl‘vﬂ edib¥s
reading the informati on code of any one of clains 1 to 13, the

i nf or mat i@ doaRlipBaderecdadr regingts IoNfiduneshtPofPaeits acatimne she
R e R e A IR LT
ilumination means capable of radiating at least the light of a
second wavelength band of the light of a first wavelength band and the
15 light of a second wavelength band;
capturing means for capturing the information code onto which
one of the light of a first wavelength band and the light of a second
wavelength band is radiated by the illumination means; and
reading means for specifying a location of the code region based
20 on the location detection regions extracted from an image of the
information code captured by the capturing means, and reading the
corresponding code region based on an arrangement of the modules
of the extracted code region whose location is specified;
wherein the illumination means radiates the light of a second
25 wavelength band if the location detection regions are extracted and
the code region is not extracted from the image that is captured by the
capturing means while the light of a first wavelength band is being
radiated; and
wherein the reading means, with respect to the image that is
30 captured by the capturing means while the light of a first wavelength
band is being radiated, specifies a location of the code region based on
the location detection regions extracted while the light of a first
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capturing neans for capturing the information code onto which one of
the light of a first wavel ength band and the Iight of a second

wavel ength band is radi ated and readi ng neans for reading the
correspondi ng code regi on based on an arrangenent of the nodul es that
are extracted froman image of the information code captured by the
capt uri ngyaRans@itdbhAfatisanasly ﬁddl@tédi‘eaﬁ@%aro@tr%‘ corresponding édde
informati on code reader for optically T ead ing the information code of
cl ai m 6 ifegiANdIRIakOEHRIN Act@ngemenipaf thee medylemef Hie exdeagiashcode

det et | oA PoSRIGHOUOR Sogb] L ocaricne: the Ll or e or

radiating at |least the light of a second wavel ength band of the |ight
of a first wavel ength band and the 15 |ight of a second wavel ength

band; capturing neans for capturing the information code onto
whi ch one of the light of a first wavel ength band and the Iight of a
second wavel ength band is radiated by the illum nation nmeans and

readi ng nmeans for specifying a | ocation of the code regi on based on
the | ocation detection regions extracted froman i mage of the

i nformati on code captured by the capturing neans, and reading the
correspondi ng code region based on an arrangenent of the nodul es of
the extracted code regi on whose |ocation is specified; wherein the
illumnation nmeans radiates the light of a second 25 wavel ength band
if the location detection regions are extracted and the code region
is not extracted fromthe image that is captured by the capturing
means while the light of a first wavel ength band is bei ng radi at ed;
and wherein the reading neans, with respect to Lie inage that
is captured by the capturing neans while the light of a first

wavel ength band is being radi ated, specifies a |location of the code
regi on based on the | ocation detection regions extracted while the
light of a first wavelength band is being radiated, and reads the
correspondi ng code regi on based on an arrangenent of the nodul es of
We extracted code region whose |ocation is specified,
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