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a state comprehensible.to all persons-concérned. In

other words, with the above prior art equipments,

image information is dealt with in a raw state.
Therefore, even whenzit is desirable to present image
information to limited persons in a available state,
the confidentiality of image information is difficult
to obtain. One of measures to cope with such problem
is to encipher 1image information by computer

processing, which is, however, a complicated oberation

which needs much time. Moreover, experiences reveal

. that decipherment is possible in most of the cases

since encipherment by computer processing is carried

out logically.

It 1s, therefore, an object of the present
invention to provide a method of and system for
enciphering image information which allows easy
encipherment and impossible decipherment. '
SIIMMARY OF THE TNVENTION

.According to one aspect of the present invention,

there 1is provided a method of enciphering and
deciphering an image information with image elements,
comprising the steps of: ,
forming a means  for guiding the image
information, said guiding means including a plurality
of unit guides with end faces on first and second

sides, said end faces on said first and second sides’



of  sai‘d picking up neans; a neans for storing a unit of = LIitcriC:
.irformation for deciding the identity of said unit of said |na
i nformation; a neans for conparing said unit of said |na ﬂRFhMﬂth
said unit of said criterion i nformation; and a neans for
“identity of said unit of said 10 - image information in a
result ‘of said conparing means. BRI EF DESCRI PTI ON OF THE DRAMVNGS Flg 1A
is a perspective view showi ng an enci phering i nage gui de neans to be
enpl oyed in the present invention, 15 2which conprises a single inage
guide; Fig. 1B is an end view show ng the incom ng side of the enciphering
i mage gui de néadding gto 1corsegpgndy §Pnigaght othiey iB, wivi AF tde
gutg0|ng sudep@hi&ﬁenamunﬁkaﬁﬂuhsmn@e gatHe urEanNsgu e igrv1d§fn02 is a
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10 ‘providing to an 1image information processing
device the image information which is input to said
guiding means on said first side and output therefrom
on said-second side, -

wherein when deciphering the image information as

15 provided, said image information processing device
recognizes said position designating codes of the
image elements of the image information as provided
and rearranges the image elements in accordance with
said corresponding relation information so as to

20 restore the image information input to said guiding
means. -

According to another aspect of the present
invention, there is provided a system for enciphering
and deciphering an image information with image

25. elements, comprising:

' a means for guiding the image information, said
guiding means 1including a plurality of unit guides
with end faces on first and second sides, said end
faces on said first and second sides failing to

30 correspond to each other in view of a positional
relationship, each unit guide serving to guide one of
the image elements, said end faces on said first and
second sides having position designating codes,
respectively;

35 a means for converting the image information
obtained through said guiding means into a
predetermined data; ' '



Fig. 6 is aviewsimlar to Fig. 3, showi ng an inspection system for
printed-circuit boards, etc. DETAILED DESCRI PTI ON OF TI—BISSH\#ENIA B Re ,aced

"Referring first to Figs. 1A to 1C, an enciphering 5 i
conprises a plurality of optical fibers 1c assenbl ed |rr %ﬁ mm
-in Fig. 1A and having end faces on inconm ng and out90|ng 5|

formed in a predeterm ned shape, e.g., in a 4 said image. |nfornat|on
means for conparing said unit- of said i mage information with said unit of
said criterion information; and 5 3 a neans for deciding the identity

of said unit of said image information in accordance with a result of said
conmparing neans. BRkHRe&ESCROPTDODvOR1AEESBRAVDNEBekegmihadi sakaper spective

vi ew show ng an 10 o m%@fsoh@&n&éc@%wléslaewﬁmqﬁlmtbswresent
i nventi on, r#ses n uide; Fig. 1B is an end view

showi ng t he |n€ ﬁ%ﬂggs H@mo?a%ﬂegﬁﬂgﬁ gFI §2Pfidge gui de neans; Fig. 1Cis
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10 the image information output from said guiding means
on said second side so as to rearrange the image
elements 'Iin accordance with said corresponding
relation information; and .
a means for indicating the image elements of the
15 image information as rearranged.
According to still another aspect of the present
invention, there is provided a system for picking up
an image information, comprising:
a means for guiding the image information, said
20 guiding means including a plurality of unit guides as
assembled regularly, each having an end face on an’
outgoing side; and ' _
a means for converting photoelectrically - the
image information into an electric signal, said
25 converting means including a plurality of 1light
receiving elements, at least one of said plurality of
light receiving elements being optically coupled with
said end face of said each unit guide.
According to the other aspect of the present
30 invention, there is provided a system for confirming
an identity of an object, comprising:
a means for picking up an image information of

the object;
a means for reading a unit of said image
35 information of said picking up means;

a means for storing a unit of a criterion
information for deciding the identity of said unit of



whi ch ‘conpri ses an enci phering i mage gui de assenbly; 25— Fg—4B+s
.a'viewsimlar to Fig. 4A, show ng the outgoing side of another enC|-her|ng
i mage guide neans; Fig. 5is aviewsimlar to Fig. 1A agre i5he
pi ckup devi ce; and 30 Fig. 6 is aviewsimlar to
“an inspection systemfor printed-circuit boards, etc. DET ‘ ‘
OF THE I NVENTION Referring first to Figs. 1A to 1C, an enciphering i mag
guide nmeans 1 conprises a plurality of optical 35 . fibers 1lc assenbl ed
irregularly as shown in Fig. 1A and hawng end faces on incom ng and
outgoing sides la, |b formed in predeterm ned shape, e.g., in a 5
square as srmwﬁﬁi¢11miﬁelhpfotmaﬁﬁ9%’enbodlnent a single optical fiber 1c
serves to gui de oneaimegaselfrentomparisgt ealid noifd bhatsat:hf emdgéaces on

the incom ng ajyle OrhHOL O S'wq.%fl lagal® Manike fOF medaiy Crl{:gglgﬁher
shape, for exiggé ﬂ%ﬁﬂ%a exag When the incomng side |a of

enci phering i 1 |nputs I mage i nformation as |nd|cated by
t he i maged el enent s ®IRARS ﬁqr degldime $behidengd tynpdr satdonniiy e8ndonl y

di spersed on té@idOimag®UinPorgasice 1h aécdh@awdsi whehi agresaye gei de
nmeans 1 in a Wﬁﬁd? éﬁﬁgpfégq%ggnghe | mage el enents blacked in Fig. 1C,

obt ai ni ng easy_enci ér eof ThIS enC|-hernent IS not carried out
| ogically as coht " L R4 ¥based on irregul ar
assenbl age 15 (ﬁFighe 1@Iuiallay p@tsmmmnumﬂ viidyer sshéwingsoant hat

deci pherment haidlesifePing "BAGEDidIilde ®a@bs | BALBASY nERItHENBPEGent0f  the
Conf'dent'al'tfhveﬁ%ionlnﬁﬁfch comprises a single image guide;

Fig. 1B is an end view showing the incoming side
of the enciphering image guide means;

Fig. 1C is a view similar to Fig. 1B, showing the

15 outgoing side of the enciphering image guide means;

Fig. 2 is a diagrammatic view showing a system
for obtaining corresponding relation information on
position designating codes between the incoming and
outgoing sides of the enciphering image guide means;

- 20 Fig. 3 is a block diagram showing a system using
image information enciphered;

Fig. 4A is a view similar to Fig. 1C, showing the
incoming side of another enciphering image guide means
which comprises an enciphering image guide assembly;

25 Fig. 4B is a view similar to Fig. 4A, showing the
outgoing side of another enciphering image guide
means; '

Fig. 5 is a view similar to Fig. 1A, showing an
image pickup device; and '

30 _Fig. 6 is a view similar to Fig. 3, showing an
inspection system for printed-circuit boards, etc.
DETAITLED DESCRTIPTTON OF THE TNVENTION '

Referring first to Figs. 1A to 1C, an enciphering
image guide means 1 comprises a plurality of optical

35 . fibers lc assembled irregularly as shown in Fig. 1A,
and having end faces on incoming and outgoing sides
la, 1b formed in a predetermined shape, e.g., in a
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encipherment is not carried out logically as computer

,1'1n a way as indicated by the image elements blacked-
in Fig. 1C, obtaining easy encipherment thereof. This

processing, but casually basgd on irregular assemblage'

of the plurality of optical fibers 1lc, so that
decipherment borders on impossibility, enabling easy
maintenance of the confidentiality of image
information.

Next, a description will be made with regard to
a method of using image information as enciphered in
such a way. _

Fig. 2 shows a system for obtaining corresponding
relation information on position designating codes
between the incoming and outgoing sides of the
enciphering image guide means 1. The position
designating codes Al, A2, ... are given to the optical
fibers 1 of the enciphering image guide means 1 on the
incoming side la as shown in Fig. 1B, whereas the
position designating codes Bl, B2, ... are given
thereto on the outgoing side 1b as shown in Fig. 1C.
The enciphering image guide means 1 is positioned in
a space apart from an XY table 2, and fixed so that
the incoming side la is opposite to an upper surface
of the XY table 2. Arranged on the XY table 2 is a
projector 3 which provides light incident on only any
one of the optical fibers lc of the enciphering image
guide means 1 on the incoming side la. On the other



the incom ng side la. Li ght incident on the end face of any one of the
-optical fibers 1c goes out from a predet.ernined position of the outgoing
si-de I b. The 15 CCD canera 4 catches this outgoing light, which is
Jnput to’the inspection device 5. The inspection device 5 previ ously
recogni zes t he position designating codes Bl,. B2, ... of the optical
fi bersend faces on the outgoing side Ib, and grasps the position 20
desi gnating code corresponding to the optical fiber end face from which
‘light goes out. - The above operatioh is carried out with regard to al
of  the optical fiber end faces on t ingon ng sj a by scannjng the
projector 3, DM ai & ngP aEEFre%%Bﬂg?ﬁg g%VICQre<é§bin1Qéh%f?n1ﬁl1 Sposi tion
desi gnati ng cotiespgéed ARpposidle t he ophé coutigdiarg esddieacks @f t ke nconi ng
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si de MhGFEIn(H%ébéﬁ%ldﬂﬁﬁg%iégcgnﬁtlOn S rest?red 35 Referéing
by & OcD canera 8 (HbRET e Herilen S SREPpRorPnsoRTEgE GtIE eans.
7 1 as shown italReg. 21 l‘/\hﬁ@lﬂnm—mgﬁp@het olprmm@e sdaten. procBsithg devi ce
such as mcentémtlmiaem@l magal guicR) m@anseng, ihe. CCheqammraald iyt he | ens
loand the enclihey] dtd ", Ft 1 GERESoh ERBA! bhY1Ba3"£1BRE% R orPl CUP
evice : ghe incdmlng A as tggh% 1ncident on the end face
of any one of the optical fibers 1lc goes out from a
predetermined position of the outgoing side 1b. The’
15 CCD camera 4 catches this outgoing light, which is

input to the inspection device 5. The inspection’
device 5) previously recognizes the position
designating codes B1l, B2, ... of the optical fiber end

faces on the outgoing side 1lb, and grasps the position

20 designating code corresponding to the optical fiber

end face from which 1light goes out. - The above

operation is carried out with regard to all of the

optical fiber end faces on the incoming side la by

scanning the projector 3, obtaining corresponding

25 - relation data on the position designating codes Al,

A2,... of the optical fiber end faces on the incoming

side la and those B1, B2, ... on the outgoing side 1lb.

Fig. 3 shows an example of a system using image

information enciphered according to the present

30 invention. In this system, image information as

enciphered in an image information enciphering device

on the transmitting side 1is sent to an image

information processing device on the receiving side
wherein original image information is restored.

35 Referring to Fig. 3, on the transmitting side, an

image of a subject 6 is picked up by a CCD camera 8

through a lens 7 and the enciphering image guide means



transmtted to the receiving side through a nodem 10,

or printed by a

printer 11, which.is delivered to the receiving side through a facsimle
equi pnrent 12 or by mail or door-to-door. 10 On the receiving side,
image data is received through a nodem 13 in case of transm ssion, which is
i nput to a CPU 14, or received through a facsimle equipnment 15 in case of
facsimle, which is input to the CPU 14 through an i nage sensor 16. Al so,
in case 15 of mail, etc., inage data in printed matters is input to the
CPU 14 through the inmage sensor 16. I referring to correspondi ng

rel ation data on the positiaon designat%ggbcodes as described in_connection

with Fig. 2, whi2f showephn kg y I vethiiqhohks faprag to
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input to a CPU 14, or received through a facsimile
equipment 15 in case of facsimile, which is input to

the CPU 14 through an image sensor 16.

Also, in case

15 of mail, etc., image data in printed matters is input
to the CPU 14 through the image sensor 16. In
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referring to corresponding relation data on the
position designating codes as described in connection
with Fig. 2, which 1is separately given from the
transmitting side so as to be input to a memory 17
prior to restoration or stored therein previously, the
CPU 14 carries out a rearrangement of the image
elements of image data as input to restore an original
image of the subject 6, which is displayed on a
monitor 18 or printed by using a printer 19.

In the above operation, it is important that the
CPU 9 on the transmitting side correctly recognizes
the position designating codes.on the image as input,
so that position matching is previously carried out
between the enciphering image guide means 1 and the
CCD camera 8. Upon restoration or decipherment, the
CPU 14 correctly recognizes position designating codes
(which correspond to the position designating codes
Bli, B2, ... on the outgoing side 1b) of the image
elements of the image enciphered by image processing
with the aid of a position mark of the image as input,
etc., and rearranges the image elements in referring



8 to t'he position designating codes Al, A2, ... on the incom ng side |la

-whHi ch correspond to the position designating codes Bl, B2, ... on the
outgoing side Ib in corresponding relation data stored in the nmenory 5
.17. Deciphernent is thus carried out. As long as corresponding rel ation

data is confidential, the confidentiality of inmage information delivered to
the receiving side fromthe transmtting side is surely nmaintained even in
case of a delivery by mstake or a 10 furtive check. The features of
enci phernent according to the present irfention reside in the fact that the
nore the i mage el enents increase, the nore decipernment is difficult due to
the use of a difl tEIC R} Fion etteratingi RRALSnAdr e opti f FR®ers
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each produced combination of the optical fibers without
15 utilizing logical enciphering means such as CPU, etc.
which are seemed to be decipherable sooner or later.
In this embodiment, the enciphering image guide
means 1 is formed by a single enciphering image guide.
Alternatively, referring to Figs. 4A and 4B, the
20 enciphering image guide means 1' may be formed by an
enciphering image guide assembly which includes a
plurality of  enciphering 1image @guides 1d as
irregularly assembled. In this case, as shown in Fig.
.. 4A, position designating codes as given to the
( 25 enciphering image guide assembly on the incoming side
la are comprised of position designating codes Cl, C2,
of the enciphering image guides 1d and those Al,
A2, ... of the optical fiber end faces of each
enciphering image guide 1d, whereas as shown in Fig.
- 30 4B, _position designating codes as given to the
enciphéring image guide assembly on the outgoing side
1b are comprised of position designating codes D1, D2,
. of the enciphering image gulides 1d and those B1,
B2, ... of the optical fiber end faces of each
35 enciphering image guide 1d. Further, the enciphering
image guide means may be a series connection of the
enciphering image guides as shown in Figs. 1A to 1C,



35 enci phering image guide 1d. Further, the enciphering image guide
means may be a series connection of the enC|pher|ng | mge gui des as shown
in Figs. 1A to 1C 9 or that of the enciphering image guide assenbly as
shown in“Fig. 4A and '4B. Furthernore, a single inmge guide unit as forned
by bundling a plurality of optical fibers can be used to guide one inage
elenment. 5 Cbrrespondlng rel ation data on those enciphering i mage gui de
means on the incom ng and outgoing sides are obtained in the same way as
described in connection with Fig. 2. 1t9is to be noted that the inspection
device may be a scanning type el ectron probe by which 10 correspondi ng
rel ati on data @anthgﬁﬂﬁﬁjﬁgé|QnQHRhQ%#ﬁgmé9ag¢n9ﬂﬁQ§(ﬁ#ﬁﬁﬁ%@htasa
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ncerning a or g B4 n nci phere
into an el ectr?%ggﬁlaggl in thh Qlf{g %v??c convergﬁ'%%e(g gﬁe ?Hg ?'agf a

pi ezo- el enentWhEh égllﬁb ca%tbésu§9dQQ1Rﬂ%ﬁ$ EhthEhEIEmiBGCtleanera
Mor eover, concéevicg megobdi agsorrndngf tiypegelecfteomapirobeadyewhipher ed, a

f1 oppy diék acHFPB&idoﬁgiﬂgO é}a[‘&fér?f bWV be DAt PR the
preservation can be use Ition to printing papers.

In this embodiment, a document as printed by the
printer: 11 is transmitted by the facsimile 12, which
is received by. the facsimile 15, and read and

15 restored. Alternatively, when read by a line sensor,
etc., a document to be transmitted by the facsimile on
the transmitting side may directly be enciphered to
provide a facsimile signal, which is received by the
facsimile on the receiving side, and directly

20 deciphered and output.

' -~ Concerning a means for convefting image
information as enciphered into an electric signal, a
photoelectric conversion element such as a piezo-
element or the like can be used in place of the CCD

25 camera. Moreover, concerning recording media of image
information as enciphered, a floppy disk, a memory
card or a microfilm which is suitable for preservation
can be used in addition to printing papers. '

As described above, with the method of and system

30 for .enciphering image information according to the
-present invention, image information can be enciphered
and dealt with in an easy way, and decipherment -
borders on impossibility since encipherment is carried

~out by a casual combination of enciphering image

35 guides, and not a logical diqusition such as computer

' processing, resulting in increased confidentiality of
image information.



As descri bed above, with the nethod of and system 30 for -enciphering

i nage i nformation according to the present invention, image informtion can
be enciphered and dealt with in an easy way, and deci phernment borders on
inpossibility since enciphernent is carried out by a casual conbination of

enci phering i mage 35 gui des, and not a | ogical disposition such as
conputer processing, resulting in increased confidentiality of inage
i nformati on. 10 Referring next to Figs. 5 and 6, a description wll be

made with regard to an inspection syste@or deciding the identity of an

I nspection object. Referring to Fig. 5, an inmage pi ckup device 23 5
i ncl udes a |ight re%%f%f'ﬁbngl BREtt gté? 5%?1 Wi tad“g &t uPaldasFIgP tion
phot oel ectri c ebh¥ebei madei ghitthr ecgiaridgte| @mehnsp2td ianr aygden for matri x,

and an inmage ggbdeaZigWhl 8dBhvéiaki by ah ARidpRItidbess; e, assenbl ed so

that the arrangenen n_the input.side_or incomng 1 Si . corg.esponds
to that on the %E?Bﬁflf{%i &g tFoirngu?gmachiﬂatfé. P C{(HB i%‘%’glece iic{up
devi ce 235 an iRgludes & kbght operedvifigherlemenbf arg@y ndfeWdide® 22 on
t he out put sidplusalegyl afl phopdetatiyicoephedrsiiion adght irgde irneiaegd vi ng
element 21a or e} bfibhtsesghvaPanged 18! MRAT 18] WY b imd S G 00
el enent array g%‘.ﬂTat Icpér t earragggarr‘g{]t 0 jhbel e%%%r&? donthe
output side i s2afE R P ARG o A CaRY HHRETS ot BRI I 61 @ nrent
array 21, or thatadde herrqngemerteion nghe| dnppt 22kde sognwineamingn t he

optical 20  &iber Z2eroépdhesi mege thiade o, the eswtpace ofdonswpti cal
I):‘ bfir-gﬁtza 'S ”Bﬂ%gwn&oéiﬁéponfn“ehs%S%%t 010AGd JUYRE! 240" té}?d‘.t‘“@
. face of each optical fiber 22a of the image guide 22
on the output side is regularly optically coupled with
each light receiving element 2la or light receiving
15 elements of the 1light receiving element array 21.
: That is, the arrangement of the image guide 22 on the
output side is made to correspond to that of the light
receiving element array 21, or 1in case the 1light
receivinglelement 2la is smaller than the optical
20 fiber 22a of the image guide 22, the end face of one
optical fiber 22a 1s made to correspond to a
predetermined number, more than two, of 1light
receiving elements 2la of the light receiving element
_ array 21. ' |
0 25 ' The above structure has the advantage of being
- capable of construct the image pickup device without
using a CCD camera. However, the image pickup device
may be of a solid state type such as a CCD camera in
place of the light receiving element array 21.
30 _ _Referring to Fig. 6, the inspection system for
' deciding the identity of an inspection object includes
the image pickup device 23 as described above, an
inspection object 24, an image information read part
25 for reading image information from the image pickup
35 device 23, an image information storage part 27 for
temporarily storing image information as read, a
criterion information storage part for -previously



receiving elenents 2la of the light receiving elenent array 21. 25

-The above structure has the advantage of being capable of construct the

i mage pi ckup device wi thout using a CCD canera. However, the image pickup

device may be of a solid state type such as a CCD canera in place of the
i ght receiving elenent array 21. 30 Referring to Fig. 6, the

“i.nspection systemfor deciding the identity of an inspection object

i ncludes the i mage pickup device 23 as descri bed above, an inspection

obj ect 24, an inmage infornation read pa11125 for reading imge information

fromthe i mage glcku device 23, an inmage information storag part 27
for temporaril§ §F6P$nngﬁa@§qq¥(ﬁWﬁ§?cﬁP%ﬂFW%ﬁ&PnaP%¥FteFFbﬁth Br mat i on
storage part fonfprmaitdosl whiclst eermgs fuor deeidei hge iddmriei of unit,

criterion inf Oﬁﬁﬁbbo'ﬂn‘f’ﬂkﬁﬂt%we% b@mgaﬁgsnt hRdi d8nihkYoff pbmg@s

i nformati on, conparlson lati o conpar.i ng,_an
col l ati ng, fg 'ﬁﬂﬁ gnd #i#$§£Qleugof %g%f }WFanatlon-
in the 5nagelnﬁ96mﬁﬁﬂpén Bﬂéﬁagelﬁég? JAnfgumatekon erditon thef oARaLEoN i n

;he griterhon information storage part 76 wluh ardeeirdoaninfiormadibar

eci ding the ident | rngg? r OoR”y as ad in 10

accordance w tgﬁa ﬁcl%)é/ gﬁggﬂ&%@g?%ﬁ { ILE[E@ FEHZ g ?l:igo% and
9§1s¥RB | R&¥&ct i o%fléct pat ‘f€“$el{é{1? ﬁgxanﬁlre, to a

~collation part
mount ed state ebppoximadionr cudf bimage, anformasdont ata§ ofreaéamis:ol der,
or ldentlblCath@&o@ﬁaﬁb%CMﬁQm<hiﬁwhﬁﬁﬁi%dncaﬂ§ colB@pasRt Hesullhe in

:gggcg; O?hgyfkﬁ@ Q%}ﬁgﬁgits% 2BA RoTuAHGOW Bakt 98S" akfd FFshALlqWy AN
ect 24 is relative, for example, to a mounted state
of printed circuit boards, a printed state of cream
solder, or identification of electronic and electric
15 apparatus.

The inspection system having the above structure
is operated as follows: An image of the inspection
object 24 is conducted by the image guide 22 of the
image pickup device 23, and an image element as formed

20 in each optical fiber 22a is detected by each light
receiving element 2la of the light receiving element
array 21 as an image information unit. The image
information read part 25 scans horizontally, for
example, and reads one by ~one trains of 1light

25 receiving elements 21a of the light receiving element
array 21, which are stored in the image information
storage part 26 of a frame memory type. In case one
image element corresponds to a plurality of 1light
receiving elements 2la, it is only necessary to skip

30 horizontal and wvertical scanning,'or thin out image
information as read at regular intervals. As soon as

' storing of image information is finished, the
comparison and collation part 28 reads out image

, information in the imagelinformation storage part 26

35 one by one, and takes out criterion information
corresponding thereto so as to carry out comparison
and collation between the two, informing the decision



object- 24 is conducted by the i mage guide 22 of the inmage pickup device 23,

-and an i mage el enment as fornmed 20 I n each optical fiber 22a is detected
by each light receiving elenent 2la of the light receiving el enent array 21
.as an inmnge information unit. The image informati on read part 25 scans

hori zontal ly, for exanple, and reads one by one trains of l|ight 25

recei ving el ements 2la of the light receiving element array 21, which are
stored in the image infornation storage part 26 of a frame nmenory type. In
.case one image el enent corresponds to al@l urality of light receiving
elements 2l1a, it is only necessary to skip 30 hori zontal and verti cal
scanni ng, or tRARLo2? PRagelnFlslenne A adnredncidensquiof tReefvals. As
soon as storinff ohe mmder iof oimebiakidencef iié shmd]lletrhetlampahieson and

col l'ation partgPfwLaHs Hﬂﬁ\bégag%dr”fé}&[ﬁ%i&” the! iR cliEBGR | gd Pf MbI ON

storage part 2 I nf or mati on

.cor respondi ng %&&%ﬁﬁ>§hﬁEﬁfH% E%???”%ﬁﬁnc%%b%?Fsg% ﬁﬁd£éﬁP%éPF6n %Bet ween
the two, ¥ nford@PRexieateciei e reflorpaee.29 of coinci dence or

i ncoi nci dence of thenttWe diovdeopeideion] theoprendescesi §uarralthalt t han

the al | ovabl e pygberep{ofs saBRl et 85 URY SN Miflde 201 ARGk Ig8 4t Lhe

inspection Objgft nfre reyerence I n

t he above operéfi AL®tHe® E%ﬁ%%ylsa%ﬁHﬁPYﬁgf tﬁ%s?ﬁ§3%€9ron°5bjééﬁ 24 and
the image picmMﬁtmwwmeOZBtheaiabaectéby adrject eR¢ [dosiaconedtedy the

positi om@f therisSeedy Whe AiniGle %‘idk%pa%%@feems 10conceraspedthy the
| mage pi ckup dﬁ&éf@i&i”mgcﬁg%ﬁr 4 NGHNE PASLLL OQﬁ”QbTT‘éEQO%tQP Ljgpection

Obj ect 24 or t
image pickup device 23 is simply positioned by

controlling a positioning mechanism (not shown) such
as an XY table, etc. so as to read positioning marks

15 24a, 24b° of the 1inspection object 24. The image
information read part 25 or the other sensor may be

used as a means for reading the positioning marks 24a,

24b. On the other hand, concerning the position
grasping method, the following are applicable: Using

20 the comparison and collation part 28 to recogﬁize the
positioning marks 24a, 24b and preparing in the
criterion information storage part 27 Some criterion
informations having a probable displacement as

_ presumed, comparison and collation are carried out
. : 25 based on criterion information corresponding to the
recognized position of the positioning marks 24a, 24b.
Moreover, image information or criterion information

or a read address of one of them is corrected based on
calculation of a displacement amount of the

30 positioning marks 24a, 24b.

With this inspection system, since image
information is stored in the image information storage
part 26 of a frame memory type in accordance with the
arrangement of the image elements which have the

35 magnitude corresponding to the image pickup device 23,
the identity of the inspection object 24 can be
decided by easy processing which needs relatively less



| mage pi ckup device 23 is sinply positioned by controlling a positioning
mechani sm (not shown) such as an XY table, etc. so as to read positioning
mar ks 15 24a, 24b of the inspection object 24. The i mage information
read part- 25 or the other sensor nmay be used as a neans for reading the
posi tioni ng marks 24a, 24b. On the other hand, concerning the position
graspi ng nethod, the followi ng are applicable: Using 20 t he conparison
and-collation part 28 to recogni ze the positioning marks 24a, 24b and
preparing in the criterion information sti@ age part 27 sone criterion

i nformati ons having a probabl e di spl acenent as presuned, conparison and
collation are caodessing 25ime, baded.on compariisen nfasrdmtd¢ehlation
correspondi ng tprddirsdigEP oW ERA cRAYelH i®h Oinf@mmﬁl g8bRadMaTKSc#a, 24b.

Mor eover, i nage, Hg %%t | O’Phgf'eﬂr)fger &%n |Sn gl |s%r£r(g,r &' ealg,neq%gfss of

one of themis Gortected based on: cal &u Iat I on di Sp anmount
of the 30 $osi LPBERNPIREKSS g d?i!b‘-CQN’("Hic’E‘hl‘%akeﬁ n§B§ct$3Eﬁ1te‘%ystem
si nce | 1ISage istfraratairieoncompienr, edrnd tbmpiliragtednfioaget iprosdssiage part

26 of a frame ane)él%"s knﬁc?acﬁ%%'%%@m‘@ tt*im%“@uéﬁ@é‘%%"ﬁ‘é/&ité iy | mage
el enments whi ch _have t EP ghi tude correzp q@ 9 EE?%ICKUD
devi ce 23, the BI'$SS %fofhéml %’B@Ef’l oP B ¥ ’iﬁc &n Bbmae(?lrde y easy
processi ng whi dikfeedakigiatihelsysten strugtprecandimnpesseing eery
conpari son and sieglagi on processing with criterion information stored in

the same gay. Theref ethéta‘b%g\é”ri tru(a:#i/cfcﬁprﬁhhh'go'é:aa” é,{m‘?ﬁ&g@cessu ng

devi oo M (1S B0 Sleu, albbERbtiSels T B nd) tpe e S | mee
focus into an image of the inspection object 24 on the
input side of the image guide 22. Moreover, it is
possible to obtain image information with a
15 predetermined wavelength by properly using a filter,
etc., or tricolored image information by wusing a

dichroic mirror.

Further, in the above image pickup device 23, an

optical fiber serves as an image guide, alternatively,

20 a plurality of optical fibers as assembled can serve

as a single image guide so as to properly change the

magnitude of the image element. A member other than

the optical fiber can be used as an image guide.

Furthermore, the 1image guide can serve as a

e 25 temperature = sensor by using a temperature
‘ characteristic of the optical fiber. '

- Moreover, in the above inspection system, in case
comparison and collation processing can be carried out
at read-out speed from the image pickup device 23, the

30 image information storage part 26 of a frame memory
type can be omitted.

As described above, with the image pickup device
and the inspection system using same according to the
present invention, the identity of the inspection

35 object can be decided with the simple structure and
processing and at high speed without relying upon
image processing technique using the image processing



whi ch needs much processing time such as split/cutting processing of an
i-mage, pattern recognition or the |ike, nmaking the system structure and
processing very sinple. 10 In the above i mage pi ckup device 23, an
- object lens is not used, alternatively, is nay be used to focus into an

i mge of the inspection object 24 on the input side of the inmage guide 22.
Moreover, it is possible to obtain i mage information wth a 15

pr edet er mi ned wavel ength by properly using a filter, etc., or tricolored

i mage information by using a dichroic mngor. Further, in the above inmage
pi ckup device 23, an optical fiber serves as an inage guide, alternatively,
20 a plural ideywigfe.optical fibers as assenbled can serve as a single

Irramg)e gwt ﬁe s;) as :QIaniQfge”d'efé'%{'BSdt heeH@gnpiEdenef tHprdi®dsn el egent. A
menber ot her Opt | l.ber_ ¢ e used as.an_im i de.

For thermore, SRt Wiy e DO 83, Rln 9$e3§e9§t hee
'sensor by (ROt that tghﬁerafeﬁén@haﬁagﬁgﬁﬂ9ﬂ431@f neé opiméierdsfi ber.
Mor eover, 8 n t Hheatehoe, | andestardous/sthanges caisé adiaicotiamns aokl ati on
processing can R Ga1Id edi BHbpdl &k the SRS f tAY t 861 F IRIGH! ekep
device 23, the 30 I e n?ornatlon storage part 26 o% a frame nenory
‘type can be omReSEn Y ékﬁﬂﬁﬁQﬁKiabove, with the.i mage pi ckup device and
the inspection system using sane according to the present invention, the
identity of the inspection 35 obj ect can be decided with the sinple
structure and processing and at hi gh speed wi thout relying upon inmage
processi ng techni que using the inage processing



14 devi ce.-Having-deseribed—the present invention in connEthGnNmL£Q§Lngr—\‘
preferred enbodinent, it is to be noted that the present i tion i.s no
limted 5 ThisSHearHas Been Repdicedar i ous changes "and nodificati-o ﬁiﬁlg,
W t hout dep spirit of the present inventiona ﬁﬁw
CLAI MED | S: for confirmng an identity of an objec .
conprissing: a neans (23) for picking up an inmage information of 5 the
object; a neans (25) for reading a unit of said imge information of
said picking up means (23); a neans (27)1Sor storing a unit of a criterion
I nformation for deciding the identity of said unit of said 10 I mage
information; aWBB3n3S(EBAIMBP d8nparing said unit of said inmage information

with said uniti1of saigeehbiicofosncibherahgoAndandcapheaisg( 49) imagedeci di-ng
the identity °§3§8kﬁla‘d%h Jv?th %agé' glkﬁ@ﬂ‘éf mB%H?FLsQH | RpRCEQ ﬂ%”ce wi th

a result of sa as  c i'n Clai
wherein said p? klng up neans (23) |ncludes a neans (22) for guiding said
i mage i nf8rmati on i fickmdngg aapl umednsy dfomni tgujidides (2b®) 2Gmagieei ng

astserrbl ed rgguhﬁgbx‘ma@ash uBht 49 u@alﬁ&fﬁbahavmamalﬁ@daf fqararh%a
oS one A AT @b ST, SRR e BV STER g7 SR
informati on  sides, said end faces on sai irst and second sides
failing to correspond to each other in view of a
10 positional relationship, each unit guide serving to
guide one of the image elements;
giving position designating codes to said end
faces of said plurality of unit guides on said first
and second sides; |
15 obtaining a corresponding relation information on
said position designating codes on said first and
second sides; and
providing to an image information processing
device the image information which is input to said
20 - guiding means on said first side and output therefrom
on said second side,
wherein when deciphering the image information as
provided, said image information processing device
~ recognizes saild position designating codes of the
- 25 image elements of the image information as provided
and rearranges the image elements in accordance with
said corresponding relation information so as to
restore the image information input to sald guiding
means.
30 -
2, A method as claimed in claim 1, wherein said
plurality of unit guides of said guiding means are
irregularly assembled.

35 3. A method as claimed in claim 2, wherein said
plurality of unit guides are in the form of optical
fibers. )



into an electric signal—and-further includes a plurali ty"\-o!\H\gjkné\
receiving elenments (2l1la), at |east one of said plurality. o I/Imm ecei vi

el ements ( 2g@)sh&eHa3®Be pleas | y coupl ed with said end face ﬁ |
gui de (22a). method as claimed in claim2, wherei’n s /,7/7’,7
plurality of “g“ [ e in the formof guide assenblies, each gui'dex
assenbl y havi I'cal fibers. 5 5. A nethod as clained in claim4,
wherein said position designating codes are further given to said optical
fibers. 6. A nmethod as claimed in claiye 1, wherein the 10 obt ai ni ng
step is carried out by providing a light on said end face of one of said
plurality of ufit g8i deshod sasd dligistedi da anlda imec8gniwhere bn pediitd on of
saidd fend faﬁ_e @iuﬁéliﬂt?n%thfuﬁﬁfd glﬁ'ildre? i7airye Ofinuni:ltlegiflo(iﬂﬁ% o&n %@iica_esecong-
side from whic S : r..eNnGis ng an
deci phering angfﬁg%gl#%gbr%%%ﬁ?ﬁ? ﬁjﬁsﬁéﬂé’ellyeiﬁgﬁﬁ}ffg%%ﬁ&el, gillr%rgé?sla' means
for guiding the image information, said guiding nmeans including a plurality
of unit g3 desS20 A wethohdasacdaimed i int clximsedondviseresn saiid end
faces on said pbssti8Rdq88eend tihgeedddls i A LORELSPOREN! RoCRG ot her in
vi ew of a'p05|t|?ngl r?ggtlonshlp, each unit guide serving to guide one of
the i mage el enBhtd a%a &hti*faces on said first .and 25 second sides
having position designating codes, respectively; a neans for .converting
the image infosuatian mdiimsdieds ¢haomgd irsacdaimguldi hered@nshe into

a predetggm negdyf@aifing step is carried out by providing a light on
said end face of one of said plurality of unit guides
on said first side and recognizing a position of said
end face of said one of said plurality of unit guides
on said second side from which said light goes out. '

©

15
7. A system for enciphering and deciphering an image -
information with image elements, comprising:
a means for guiding the image information, said
guiding means including a plurality of unit guides
20 with end faces on first and second sides, said end
faces on said first and second sides failing to
- correspond to each other in view of a positional
relationship, each unit guide serving to guide one of
the image elements, said end faces on said first and
25 ‘'second sides having position designating codes,
respectively; '
a means for converting the image information
obtained through said guiding means ‘into a
predetermined data; e
30 - a means for providing said predetermined data;
a means for receiving said predetermined data
derived from said providing means; '
a means for storing a corresponding relation
information on said bosition designating codes on said
35 end faces on said first and second sides; '
a means for processing said predetermined data
derived from said receiving means in recognizing said



- . .
30 - - a means for providing said predeterm ned data; a nea

recei vilhigShest lHbs Beandkepleean ned data derived from said provi d
nmeans fo rrespondi ng relation information on Wl{l ”L
desi gnatji aid 35 end faces on said first and sécon

means for processing said predeterm ned data derived from said receiving
nmeans.i n recogni zi ng sai d 17 position designating codes of the inmage
el enents of the imge infornmation output fromsaid guiding nmeans on said
second side so as to rearrange the i nage el enents in accordance with said
correspondi ng 5 relation information; and a means for indicating the
I mage elenentspoéitheniMB@dgnﬁtmmmI¢@@easofeammamgmkeEkleméntysb@n1as

claimed in C|atﬁé7im&@€r§h&o%ﬁd%igﬁ ouﬁﬁ&%aftéﬂ Qii&ngﬁlgﬂhéeﬁeﬁﬁssa'd
guiding nmeans are ir ained in claim

gula
'8, wherein sai 8npls ‘f 8f1¥lun?f&§ms esaﬁr &9 an%Er?BF% &%pt‘f"gﬁfz 15
fibers.. 10. A 8}8meRtds é417a| neeicerdanaem &¥ithhere2id sarargespandipeof unit
guides arg in rbhatmon1®hfbﬂmgelgnldanﬂBsean|es each gui de assenbly

having optical 2 ﬁléQﬁESfol'llnélé et iRl el Bnehdsmo}0 chgher ei n
said position e5| t|n % es are urt er ven to sal optical Tibers.
25 12. A syst PSP%QB FRC P MPRI NS n sai d converting nmeans
i ncl udes an inage pi ckup devi ce.
' 8. A system as claimed in c¢laim 7, wherein said
10 plurality of unit guides of said guldlng means are

irregularly assembled.

9. A ‘system as claimed in claim 8, wherein said
plurality of unit guides are in the form of optical
15 fibers.

10. A system as claimed in claim 8, wherein said

plurality of unit guides are - in the form of image

guide assemblies, each guide assembly haviné optical
20 fibers.

11. A system as claimed in claim 10, wherein said
position designating codes are further given to said
optical fibers.

25 o .
12. A system as claimed in claim 7. wherein said
converting means includes an image pickup device.

13. A system.as'claimed in claim 12, wherein said
30 image pickup device includes a CCD camera.

14. A system for picking up an image information,
comprising:
a means for guiding the image information, said
35 guiding means including a plurality of unit guides as
assembled regularly, each having an end face on an
outgoing side; and '



13. A system-as—ctarmed in cl.aim 12, wherein said 30 iﬁgag\thk*mLikadiﬁi\
i-ncl udes a CCD canera. ;14. A systemfor picking up an inm z' tion,
conpr i HiigRheet Ha d guiding the image information, sai *Wlﬂéﬂﬁg :

means i ality of unit guides as assenbl ed regul ar ! Aﬂlp _ ,
havi ng an.out goi ng side; and 18 a neans for convefti

phot oel ectrically the image information into an electric signal,

said converting neans -including a plurality of [light receiving

el enents, at |east one of said plurality i 5. |l i.ght receiving el enments

being optically coupled with said end face of said each unit guide. 15. A
system as cl ai ned i naclmdansl4 forhecenvesdiichgpl phaltioky esft rimallgui dde of

s?id gllli4di \rAlﬁg] Neffiseé DCimrwt:_ionopih@al _ Bhlbegiec%@l-ipAh?x%%m,as s%lr'a: rren'gnit-n
clalrm , erej | converti ng peans .L.NCcl udes | [ ec Viin e
rray wiin o p oAt EuEe " FEan Y TERTRALRE cRonplunedlsy % [ 1idy

regul arly. 17. Pee¢ivyEngelemenhtd ff &érashkm one ffiefald Pdugaddiverd ng
nmeans i nclsides higlotirless bt tngnepenphtkupedayi opti2ally. chupetide miftdr

confirmng an idefdidyqofagl 9pI€gia CACR' liWguddeeans for picking up an
I mage i nformation of the object; a neans for reading a wunit
of said inmage information of said pi-cki ng up neans;

15. A system as claimed in claim 14, wherein said

. plurality of unit guides of said guiding means include
10 optical fibers.

16. A system as claimed in claim 14, wherein said

converting means includes a light receiving element

array with a plurality of light receiving elements as
15 arranged regularly.

17. A system as claimed in claim 14, wherein said
converting means includes a solid state image pickup

device.
20
~18. A system for confirming an identity of an object,
comprising: :
- a means for picking up an image information of
the object; '
v 25 a means Tfor reading a unit of said image

information of said picking up means;

a means for storing a unit of a criterion
information for deciding the identity of said unit of
said image information:

30 -a means for comparing said unit of said image
information with said unit of said criterion
information; and _

' a means for deciding the identity of said unit of
said image information in accordance with a result of

35 said comparing means. : '

19. A system as claimed in claim 18, wherein said



a nmeans fo?’glgLLng_a_unLL—e#~a criterion information for deciding the
identity of said unit of said image information; 30

conmpari ng Sajyek dned: HasEeersRepldced nrage i nformation with said IMﬂmfl!ngmlmlll
criterion inf ] means for deciding the identity+*ofc saidaunst =
of said imageIﬂlMBm “m ‘h accordance with a result of 35 sai d
conpar.i ng neans. . systemas clained in claim 18, wherein said 19

pi cki ng up nmeans includes a nmeans for guiding said imge infornmation and
including.a plurality of unit guides asl@ssenbled regularly, each unit

gui de having an end face on an outgoing side and serving to guide 5 one

of inmage el eneteKbRAE sHPd Neaife IRELUARASI 8n MNP af ARasdiddne ot i ng
phot oel ectri calhygsaidfommgeionf andatineluding aa pllactlitysioghainbod -
including a p'éﬁ%ﬁéé ya?faéé&ﬁﬁlré&cﬁéé‘ﬁggrﬂ?r@iﬁﬁ1ur?£1;' e Wiy Phgsai d
plurality of l%@ t ée§e|V|n8 e enentsi EInquO d optically cou gd W th
said end face i gragenofinfR Qytgeing side and serving "to gulide
5 one of image elements of said image information, and
a means for converting photoelectrically said image
information into an electric signql and including_a
plurality of light receiving elements, at least one of
said plurality of 1light receiving elements being
10 optically coupled with said end face of said each unit
guide. '



