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INFORMATiON INPUT METHOD AND APPARATUS

RELATED APPLICATIONS

The present application claims foreign priority under 35 U.S.C. Section 119(a)~(d)

based on Japanese Patent Application P08-315290 filed in the Japanese Patent Office on
November 26, 1996.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method and apparatus for entering data and/or
control information into an electronic device. More particularly the present invention
relates to a system and method for employing image recognition to enter information into
a computer or other data and/or control system.

Description of the Related Art

Various new multimedia devices that combine the functions of existing audio-
visual (AV), information, and communication devices have been proposed which enable
input/output of multimedia information. Examples of such new devices include portable
information terminals with communications capabilities, camcorders with
communications capabilities, and personal computers with both communication
capabilities and AV functions. In addition, systems designed to allow these new
multimedia devices to communicate with each other yia different types of networks are
under development. Some of the different types of networks that are being used for inter-
device communication include Ethernet local area networks (LANSs), Token Ring LANs,
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| As depicted in Fig. 15A, Bar codes are another example of a conventional means

used for entering information into multimedia systems. A bar code typically includes a
pattern of lines of varying thicknesses which represent binary codes. They are typically
used for the machine identification of goods and other articles, or to specify a target
object. Bar codes can be one or two dimensional. In other words, bar codes are arranged
so that they can be scanned by a bar code reader in either one or two different scanning
directions. Fig. 15B depicts a two dimensional bar code.

| Uhfortunately, operating conventional input interfaces is awkward and not suited
to the human senses. This is not to say that existing devices themselves are not
ergonomic, but rather that their method of operation is not intuitive and they typically
require special training and practice before they can be used efficiently. For example, a
keyboard can have many kinds of adjustments and special comfort features but until the
user is taught and then practices touch-typing, even the most ergonomic keyboard is very
difficult to use efficiently. The same is true for mice, touch p;nels, dedicated controllers
and microphones used in conventional multimedia devices. Such input devices simply do
not suit the human senses. In other words, users who are not accustomed to operating
such devices do not intuitively understand the associated operating metliods, and need
special knowledge and training to become skilled in operating these devices.

In addition to not being easily recognized or read by humans, systems that use bar
codes suffer from the added pro.blém that there are only a finite number of codes fora
given bar pattern display area. The more different articles that need to be identified by
such a system, the more unique patterns are required. Eventually, either the number of bar
code patterns has to be increased or the number of articles that can be identified must be

limited. Increasing the number of patterns necessitates increasing the area of the bar
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It is further object of the present invention to provide an information input
apparatus, and an information input method, which enables a user to specify, associate,

and reference information from among a large volume of data through a simple operation.

SUMMARY OF THE INVENTION

The above and other objects of the invention are achieved by the present invention
of an information input method and apparatus. The information input method according
to the present invention includes the steps of recognizing a predefined target pattern on an
object's surface, associating the recognized pattern with information, receiving an access
indication input signal that is generated by image recognition ;)f an access indication input
pattern and that corresponds to the associated information, and performing a control
operation corresponding to the access indication input signal.

The information input apparatus of the present invention includes image pickup
means for imaging a target pattern and an access indication pattern, image recognition
means for recognizing the target pattern and the access indication pattern imaged by the
image pickup means, storage means for storing information associated with the target
pattern, authentication processing means for associating the target pattern recognized by
the image recognition means with information, and control means for receiving an access
indication input signal based on the information and for performing a control operation
based on the access indication input signal.
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Figure 1 is a functional block diagram depicting an embodiment of an information

input apparatus according to the present invention.
Figure 2 is a block diagram depicting the structure of a multimedia system within
which the information input apparatus of Fig. 1 is applied.

Figure 3 is a block diagram depicting an embodiment of a hardware structure of a

- portion of the information input apparatus of Fig. 1.

Figure 4 is a plan view illustration depicting an example arrangement of an
embodiment of an input sheet of the information input apparatus of Fig. 1.

Figure 5A is an illustration depicting an example of code value assignments of
rotated icon codes that can be used on the input sheet of Fig. 4.

Figure 5B is an illustration depicting a first example of rotated icon codes that can
be used on the input sheet of Fig. 4.

Figure 6 is a plan view illustration depicting an example embodiment of an input
sheet of Fig. 4 for controlling an electronic device having com'renﬁonal video cassette
recorder controls. ' _

Figure 7 is an illustration depicting an exemplary output display of an output unit
of an embodiment of an information input apparatus according to the present invention
using the input sheet of Fig. 6. o

Figure 8 is a flowchart depicting an embodiment of an identification processing
method of recognizing a target with an image recognition unit of an embodiment of an
information input apparatus according to the present invention.

Figure 9 is an illustration depicting the amount of shift detected during position
correction by the image recognition unit of an embodiment of an information input

apparatus according to the present invention.
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an information input apparatus of the present invention.

Figure 13 is an iﬂusiration depicting an access indication input pattern giving an
input/selection indication extracted by input/selection indication extraction processing
performed by an image recognition unit of an embodiment of an information input
apparatus of the present invention.

Figure 14 is an illustration depicting a second example of rotated icons described
on the input sheet of Fig. 4

Figure 15A is an illustration depicting different formats of one dimensional bar
codes used with input systems of the prior art. '

Figure 15B ls an illustration depicting a two dimensional bar code used with input
systems of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Turning to Fig. 1, a preferred embodiment of an information input apparatus 100
according to the present invention includes an image pickup unit 101, an image
recognition unit 102, a control unit 103, a storage unit 104 and an output unit 105. The
control unit 103 is connected to an information distribution unit 106 via communication
link 108 and to an external device 107 via communication line 109. Communication link

108 can be for example, a network, while communication line 109 can be for example, a
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other words, Fig. 2 illustrates the present invention as it could be used in, for example, a
multimedia system. Referring to both Figs. 1 and 2, the image pickup unit 101 images a
recognition target pattern appended onto an object surface, such as paper, and an access
indication pattern made by a user with a finger or any other similar pointer. Specifically,
the image pickup unit 101 is preferably embodied as sensitive digital camera such as a
charge-coupled-device (CCD) video camera 201 as shown in Fig. 2 or a Quantum Well
Infrared Photodetector (QWIP) video camera. The CCD video camera 201 is preferably
located on top of a viewer 205A as in the multimedia system of Fig. 2. The CCD video
camera 201 is focused to capture images of an input sheet 209 set on a medium base 208.
The medium base 208 is adjacent to the viewer 205A which is disposed in an upright
position so that the CCD video camera 201, located on top of the viewer 205A, can be
focused on input sheet 209 on the medium base 208.

In such an embodiment, the input sheet 209 serves as an information selection
medium which is segmented into different category areas. The input selection sheet 209
can be made, for example, of paper or a thin plastic sheet. Turning to Fig. 4, an
embodiment of an arrangement of the input sheet 209 of Fig. 2 is shown. The
embodiment depicted in Fig. 4 illustrates an example input sheet 209 that includes five
different category areas labeled A, B, C, D and E. Note thata particular category can
include multiple distinct regions on the input sheet 209.

In the first category area A of the input sheet 209, an authentication icon is
provided that can be used for authenticating that a particular plastic sheet or piece of paper
is an input sheet 209 that will be permitted to be uéed with the information input apparatus
100 of the present invention. In other words, if the input sheet 209 includes an
authentication icon in category area A that the information input apparatus 100 is able to
authenticate, then the system will enable operation with that particular input sheet 209.
Otherwise, the system will be disabled from operating with that particular input sheet 209.
The combination of an authentication icon located in a predefined category area is referred
to as a recognition target pattern.

In the second category area B of a preferred embodiment of an input sheet 209
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The image recognition unit 102 is embodied within a control box 202 in the multimedia
system shown in Fig. 2. The control box 202 with the image recognition unit 102 receives
- the image information output from the CCD video camera 201. The image recognition
unit 102 performs identification and authentication processing of the recognition target
patterns contained within the image information received from the CCD video camera
201. Based on the identification and authentication processing, the image recognition unit
102 outputs an identification result and an authentication resuit to the control unit 103.
| As will be described below in detail, once an association between an input sheet
209 and electronic information is made as a result of recognizing the recognition target
pattern, the image recognition unit 102 proceeds to recognize an input/selection indication
made by the user and then outputs a recognition result signal to the control unit 103.
Along with the image recognition unit 102, the control unit 103 is also provided -
within the control box 202 of the multimedia system shown in Fig. 2. The control unit
103 controls transmission and réception of information between the various other
components. Based on the recognition result of the recognition target pattern by the image
recognition unit 102, the control unit 103 determines whether the recognition target
pattern is associated with information that is stored locally in the storage unit 104. If so,
the control unit 103 accesses the associated locally stored information.
If the recognition target pattern is associated with information that is not stored
locally, the recognition result is transmitted to the information distribution unit 106. In
this case, the associated information is stored in the information distribution unit 106 or in
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preferably includes display information for providing the user feedback on the output unit
105, control information for controlling an external device 107, link information to locate
other related information, and command conﬁguraﬁon information for interpreting and
using the input sheet 209.

Once the control unit 103 has a copy of the associated information in the
temporary storage unit, authentication is performed for each input/selection indication
image received from the image recognition unit 102. As the input/selection indication
images are authenticated, a display screen on the output unit 105 is updated and control
functions of the external device 107 are performed. In other words, representations
indicating the functioning of these different operations and information distribution results
are displayed on the output unit 105 as they are performed. |

The above-listed types of information that are associated with different input
sheets 209, or different areas of an input sheet 209, will now be explained in further detail.
The display information includes characters, images, layout information, sound
information and the like. Based on this display information, the control unit 103 creates
displays on the output unit 105 and controls sound generation.

The control information includes control commands for controlling an external
device 107 in response to the user making an input/selection indication on an input sheet
209. The control unit 103 controls the external device 107 based on the control
information associated with the input sheet 209. For example, if the external device 107 is
a video cassette recorder (VCR), the control information includes reproduction (play),
stop, fast forward, rewind, and pause control information for controlling the operation of a
VCR. When, for example, the user points to a graphic on the input sheet 209 that
represents the play control information, the image pickup unit 101 sends image
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- 6- The link information mcludes addresses for reading out other information when the
user makes an input/selection mchcatlon. The links can point to information stored in the
storage unit 104, the information distribution unit 106, or an external information
processing unit connected to the communication network. Based on the link information,
the control unit 103 accesses other additional information. For example, a Uniform
Resource Locator (URL), as used on the Internet, may be used as link information in the
present invention.

The command configuration information includes information indicating which
functions are to be performed when a graphic within the D or E category areas of the
information input sheet 209 is selected by the user. The process of a user selecting a
graphic on the input sheet 209 is also referred to herein as a user input/selection
indication. The command configuration information is in the form of a physical position
on the input sheet 209 as selected by tﬁe user and a next processing command
cortespon&ing to that selected position. For example, the command configuration
informatjon could be a position coordinate and a processing command for executing the
above-described control information or link information when the appropriate position
coordinate is selected by the user.

In addition to the control unit 103 and the image recogmtlon unit 102, the storage
unit 104 is also prov1ded within the control box 202 in the multimedia system shown in
]ﬁg&L The storage unit 104 stores information associated with the recognition target
pattern. The information stored in the storage unit 104 includes the information for
controlling the external device 107. This information can be retrieved from an external
information processing unit connected to the network via the information distribution unit
106 or, for example, from a remote information source via a satellite communications
system. By locating the storage unit 104 within the control box 202, the traffic on the
network may be reduced and the response tiine to user input/selection indications may be
shortened. '

The output unit 105 preferably includes a display, a speaker, and/or a printer.
Thus, the output unit 105 can provide sound and a visual display of both the function of
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digital cellular telephone, or satellite communication systems can be employed.

When the control unit 103 determines that the recognition result from the image
recognition unit 102 requires information associated with a particular input sheet 209 that
is not available locally in the storage unit 104, the information distribution unit 106
retrieves the associated information from an external information processing unit
connected to the system via the communication network. In tl}e multimedia system shown

in Fig. 2, the information distribution unit 106 is embodied as a programmed workstation
206.

The external device 107 can be any number of different electronic devices that can
be controlled by the control unit 103 in response to the input/selection indication. For
example, in Fig. 2, the external device 107 includes an AV controller device 207A, a VCR
208B, a modem 207C, a telephone set 207D, and a camera 207E. The external device 107
could also include many other types of electronic devices, such as, computers and game
machines. The external device 107 can be connected to the control unit 103 via wire
communication lines or wireless communication systems.

Fig. 3 depicts an exemplary hardware embodiment of the control box 202 of Fig. 2.
The control box 202 of Fig. 2 includes a central processing unit (CPU) 301, an image
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| nput sheet 209. O herwi se, the systemw || be disabled fromoperating with
that particular input sheet 209. The conbi nation of an authentication icon
| ocated in a predefined category area is referred to as a recognition
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and/or RAM 308.

The CPU 301 is adapted to control the control box 202 in accordance with a
system program stored in the ROM 307 or a program developed in the RAM 308. The
CPU 301 provides some of the functions of the image recognition unit 102 and some of
the functions of the control unit 103 depicted in Fig. 1. In other words, both the image
recognition unit 102 and the control unit 103 can be in part embodied as a CPU 301.

Programs and data necessary for the CPU 301 to perform various types of
processing are stored in the ROM 307. The ROM 307 provides some of the functions of
the control unit 103 of Fig. 1. The RAM 308 is adapted to develop and temporarily store
programs and data necessary for the CPU 301 to perform various types of processing. The
RAM 308 also provides some of the functions of the control unit 103 of Fig. 1. In other
words, the control unit 103 can be in part embodied as a ROM 307 and a RAM 308
together with a CPU 310. The HDD 309 provides the functions of the storage unit 104 of
Fig. 1 and thus, the storage unit 104 can be embodied as a HDD 309.

The image processing unit 302 receives image information from the CCD video
camera 201 via the camera interface 303. Various types of image processing are

el

(1)

performed by the image processing unit 302 such as image recognition processing. The
image processing unit 302 provides some of the functions of the image recognition unit
102 of Fig. 1. The camera interface 303 receives image information from the CCD video
camera 201 and then converts the image information to a signal format compatible with
the image processing unit 302. The camera interface 303 then outputs the converted
image information to the image processing unit 302. Thus, the image recognition unit 102
can be embodied in part as a camera interface 303 and an image processing unit 302
together with a CPU 301.



The image recognition unit 102 is enbodied within a control box 202 in the
mul timedia systemshown in Fig. 2. The control box 202 with the inmage
recognition unit 102 receives the inage information output fromthe CCD

vi deo canera 201. The inmage recognition unit 102 perforns identification
and aut hentication processing of the recognition target patterns contained
within the inmage information received t¥2om t he CCD vi deo camera 201. Based
on the identification and authentication processing, the inage recognition
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in the infgmation distribution unit 106 or in

The home network interface 306 provides a connection to the external device 107.
The CPU 301 is thus able to control the external units 207A-207E via the home network
interface 306. The home network interface 306 and the external units 207A-207E provide
some of the functions of the communication line 109 and the external device 107 of Fig. 1.
Thus, the communication line 109 and the external device 107 can be embodied in part as

- a home network interface 306 and a plurality of external units 207A-207E such as VCRs,
modems, video cameras, etc.

The above described constituent components 301-309 are connected to one another
via a bus 310. Together, they provide the various functions of the information input
apparatus as described above with reference to Fig. 1.

The input sheet 209 imaged by the information input apparatus as described with
reference to Figs. 1 to 3 above is explained below in grater detail with reference to Fig. 4.
As described above, the input sheet 209 is preferably segmented into the five category
areas A, B,C,Dand E.

In the first category area A of the input sheet 209, an authentication icon is
provided for authenticating that a particular plastic sheet or piece of paper is an input sheet
209 that will be permitted to be used with the information input apparatus 100 of the
present invention. As explained above with reference to Figs. 1, 2 and 3, the

authentication icon is provided as a recognition target pattern. The authentication icon in



-8- an information processing unit |ocated on an external comunication
net wor k- connected to the information distribution unit 106. The information
distribution unit 106 accesses the associated renotely stored infornmation.
In either case; once the associated information is |ocated, the control
unit 103 transfers a copy of the associgted information into a tenporary
storage unit (not pictured) provided wrkhin the control unit 103. The
associated informati on preferably includes several types of data. For
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sheet 2009 distinkct oriemtatioas.c Hok axamyple) in the Figh4 embedimiént of the input sheet 209, an
icon resembling a key is used. The key shape has a narrow end and a wide end that gives
it directionality and allows one to identify its orientation. Further, different orientations of
the identification icon represent different values, codes or meanings. In the embodiment
pictured in Fig. 4, each identification icon that serves as part of the recognition target
pattern in the category area B, has eight distinct orientations. Thus, each identification
icon can be oriented such that eight distinct code values can be represented based solely
on the orjentation of the icon. Fig 5A illustrates an example of eight distinct orientations
for the key shaped icon with one of eight distinct code values assigned to each orientation.

Through the use of just a few additional distinctly oriented icons together in a

sequence, many more distinct codes can be represented. For example, using a sequence of
four identification icons, each having eight distinct orientaﬁo::;s, 4096 different code
values can be represented. The number of values that can be represented by four icons

with eight orientations is computed as follows:

(8 orientations);c,n) *(8 orientations);c.,*(8 orientations)icons*(8 orietimtions)w= 8*= 4096 values

Using the example orientation value assignments depicted in Fig. SA, the ordered
sequence of identification icons 500 shown in Fig. 5B represents a code value of "2574".
That is to say, the first key icon 510 represents "2", the second key icon 520 represents
"5", the third key icon 530 represents "7", and the fourth key icon 540 represents "4".

In the third category area C, a position correction marks are provided. The
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The display information includes characters, imges, |ayout information,

. sound information and the |like. Based on this display information, the
control unit 103 creates di.splays on the output unit 105 and controls
sound generati on. The control information includes contro
commands for controlling an external device 107 in response to the user
maki ng an i nput/sel ection indication on'ﬂﬁ'input sheet 209. The control
unit 103 controls the external devi ce 107 based on the control i nformation

associ ated with the i eet 2 For exanpl if the ernal deyi
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i ndi cat i on. whéievbt thi Seleafon RFdHnation proviieddh tti%'%a%ég%e&l-ea B dfhﬁe input sheet 209
differs from the selection information displayed on the viewer 205A. This allows the

information input apparatus 100 to dynamically add input selection options not present in
category area E, via the viewer 205A. |

For example, as shown in Fig. 4, when up, down, left, and right arrowhead
graphics are provided in category area D, the user can choose an arbitrary arrowhead
graphic in 6atcgory area D to perform the shifting of a cursor and/or the determination of a
menu selection on a menu screen displayed on the viewer 205A. Although the graphics
provided in the category area D can be embodied as an up, down, left, and/or right arrow
figures to provide cursor movement functions, the graphics are not necessarily limited to
such arrqwhead shaped figures and the functions are not necessarily limited to such cursor
movement functions.

For example, if the input sheet is to be used as a common medium for controlling
both a VCR and an audio system, graphics for controlling functions common to both
external devices are provided. VCRs and audio systems ﬁ'equently have functions in
common such as, playback, stop, and record functions. Thus, by associating graphics in
the category area D with command configuration information which includes embedded
processing commands and position information, execution of the embedded processing
commands is enabled. In the above-described example, the embedded processing
commands include: upward, downward, leftward, and rightward cursor shift commands,
and play, stop, and record commands. But for example, for a compact disc (CD) player,
similar graphics could be used for commands such as forward within track, forward to
next track, reverse within track, reverse to previous track, eject, stop, and change
information display mode. Recall that command configuration information is copied into
the temporary storége unit within the control unit 103 once an information sheet 209 is



storage unit 104, the information distribution unit 106, or an external

I nformati on processing unit connected to the comuni cati on network. Based
on the link information, the control unit 103 accesses other additional

i nformati on. For exanple, a Uniform Resource Locator (URL), as used on the
Internet, may be used as link information in the present invention.

The command configuration i nf or mat i on=}3rcl udes i nformati on I ndi cating which
functions are to be perfornmed when a graphic within the D or E category

areas of the | nfaormation Jnput sheet 209 is selected by the user. The
process B?‘I?‘En%‘?@g‘gl‘gﬂt‘i "a graphic on the input sheet 209 is also
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in the nultinedia systemshown in Fig. 2. The storage upit, 104 stores
i nf or mat i kit of substantivé information evailable inaplphabgtical ofders By yiewing the

I nf or mat i | 0 | ' JSen What inBrtiafiBh fon for
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may be reduced and the response tine to user input/selection jndications
may be sinputappacatus 100 shown imiFig. duthssenmpy selest %ﬂ@ﬁ&m“imﬁ‘é%“ a

di spl ay, 81'0%?&%‘?3 this gtﬂgéo% afed B\P Eﬂply pointing to the desired item of information
within the contents information. The step of pointing provides an indication selection
image pattern that can be recognized by the interface system 100. The indication of a
particular selection is then provided to the control unit 103 which then can perform some
predetermined processing. , _

As an example, consider the input sheet 209 of Fig. 6. The category area E
includes a graphic image map of VCR control buttons. The gz:aphics 600 that represent
the six different control buttons provided an intuitive set of controls that correspond to the
VCR functions of play 610, stop 620, pause 630, rewind 640, fast forward 650, and eject
660. This example arrangement allows the user to easily operate the VCR using the six
control buttons. Although the information contents described in the category area E has
been explained using the contro} buttons for 2 VCR, one skilled in the art would realize
that many different devices can be controlled using an appropriate input sheet 209 and, in
particular, that the information contents are not necessarily limited to such VCR control
buttons.

As a further example, the contents information in the category area E could be in
the form of a series of menus. Thus, in response to the user pointing to a particular menu
in the category area E using a finger, a subsequent display of menu items that correspond

N\
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Thus, the output unit 105 can provide sound and a visual display of both \
the function of -10-

the operation selected by the user and the information distribution
results. Fig. 7 is an exanple of sanple information output to an out put
unit 105 display screen. On the |left side of the display screen 700 there
Is a graphic 710 illustrating the funclfon of the operation selected by the
user. Note that VCR controls are represented and the play conmand graphic
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the temporary storage unit within the control unit 103 once an information sheet 209 is
authenticated and identified.

In a multimedia system structured as described above, the image recognition unit
102 carries out identification processing for identifying the type of input sheet 209 being
used. This happens once the input sheet 209 has been authenticated by authentication
processing of the image of the input sheet 209 received from the CCD video camera 201.

The authentication processing is carried out by first performing pre-processing,
such as, elimination of noise, variable density processing, and adjustment of threshold
value. Next position correction is performed. The system then proceeds to extract the
center of mass and contour of the authentication icon used as the recognition target pattern
in the category area A at the upper center of the input sheet 209. Finally, the system
attempts to match the image information with a stored the authentication icon pattern.

Next identification processing takes place. For examp!e, as shown in the flowchart
of Fig. 8, pre-processing (S801) is first performed, such as, elimination of noise, variable
density processing, and adjustment of a threshold value, with respect to the image
information obtained as imaging output of the CCD video camera 201 focused on the
input sheet 209. Then, position correction processing (S802) is performed by first
detecting and measuring a positional shift based on the image information of the position
correction mark provided in the category area C preferably located at the four corners of
the input sheet 209. The position correction processing (S802) then performs a _
transformation of the coordinate system corresponding to the amount of the positional
shift. Next, extraction processing (S803) of the identification icon provided as a
recognition target pattern in the category area B of the input sheet 209 is carried out and
determination processing (S804) of a rotated icon code is performed.
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digital cellular telephone, or satellite communication systens can be

. enpl oyed. When the control unit 103 determ nes that the recognition
result fromthe inmage recognition unit 102 requires information associ ated
with a particular input sheet 209 that is not available locally in the
storage unit 104, the information distribution unit 106 retrieves the
associ ated i nformation from an external il@formation processi ng unit
connected to the systemvia the conmunication network. In the nultinedia

system shown in Fig. 2,.the information dj i Qution unit. 106 is enbodi ed
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higg and off to the right. Unless the coincidence 900 pattern is detected, position J
correction is then carried out by mathematically transforming the coordinate system of the
image recognition in accordance with the direction and magnitude of the positional shift.

In the extraction processing of the identification icon (S803), the center of mass of
variable density level and a circumscribed rectangle are found for each icon from the
image information obtained as imaging output of the CCD video camera 201 focused on
the category area B of the input sheet 209, as shown in Fig. 10. In Fig. 10, the center of

~ mass of each icon as determined by the identification icon extraction processing (S803) is
indicated by a white spot and the circumscribed rectangle is indicated by a broken line.

In the rotated icon code determination processing (S804), one of eight different
orientations of the icon are determined by referring to a direction characteristic table of the
rotated icon. The direction characteristic table defines the eight different orientations in
terms of two parameters; the center of mass and the aspect ratio of the circumscribed
rectangle found in the identification icon extraction processing (S803). The direction
characteristic table is expressed as shown below in Table 1. 1t is predetermined based on
the conditions indicated by characteristics of each icon orientation. For example, the

second row of the table is read as: "if the aspect ratio of the circumscribed rectangle is 2.5
or greater and the position of the center of mass is in the upper half of the circumscribed

rectangle, the rotated icon is oriented downward." Based on the assignment of the icon's
orientation with a code value as shown in Fig. 5A, the rotated icon is converted to a code.

This processing is repeated for each of the four icons so as to determine a seqﬁénce of four
codes.



processing unit 302, a canera interface 303, a display interface 304, a

. network interface 305 a home network interface 306, a read only nenory
(ROM) 307, a random access nenory (RAM 308, a hard disk drive (HDD) 309.
Al of the conmponents of the control box 202 can be interconnected via a
bus 310. Alternatively, these conponents can be connected to each other via
dedi cat ed comruni cati ons paths. For exanﬂﬁe, the canera interface 303 is
shown connected directly to the Image processing unit 302 by a dedi cated

i nk. Likewi se, the CPU can have a sec ég iggarate bus for connecting to
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Next, the rotated icon code sequence found from the four rotated icons is
compared with a pre-defined rotated icon code group as shown in Fig. 11. The best match
between ._the rotated icon code sequence and one of the pre-defined code groups is selected
as the rotated icon code of the input sheet 209. The best match is determined by finding
the pre-defined rotated icon code group with the smallest sum of differences between the
respective parts of the pre-deﬁned rotated icon code group and the rotated icon code
sequence. If the sum of differences of all the pre-defined rotated icon code groups:
exceeds a threshold value, the recognition target is not recognized as known code and is
judged as unrecognizable.

As described above, the control unit 103 determines whether or not an association
between the recognition result of the recognition target by the image recognition unit 102
and some of the information stored in the storage unit 104 can be made. If an association
can be made, that information is accessed. That is, if association with information stored
in the apparatus itself can be made, the associated information is immediately accessed. If

there is no information associated with the recognition result from the image recognition
unit 102 that is currently stored in the storage unit 104, the recognition result is
transmitted to the information distribution unit 106.
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performed by the inmage processing unit 302 such as inmage recognition
processing. The image processing unit 302 provides sone of the functions
of the imge recognition unit 102 of Fig. 1. The canera interface 303
receives image information fromthe CCD video canera 201 and then converts
the image information to a signal format conpatible with the inage
processing unit 302. The canera interfaec¥®-303 then outputs the converted

i mage information to the inmage processing unit 302. Thus, the inmage
recognition unit 102 can be enbodied in part as a canera interface 303 and
an i mage procesbhi this casé,th@@gociated éfhemationtis staredrity tizpinformation distribution unit
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Uiener 205100 U te okl kbl 15, the SOOI TORGARTE: ofdbeidtBl T,
wor kst at i oinfagastiontistocthe temporary storage unit provided in the control unit 103.
Thus, when identification of an inpu;t sheet 209 and determination of its type is
completed, processing is performed based on the information read into the témporary
storage unit provided in the control unit 103. This all occurs in response to the

input/selection indication from the image recognition unit 102.

Fig. 12 illustrates an embodiment of the steps used in the input/selection indication .
processing by the image recognition unit 102. Pre-processing (S1201) is first performed.
This includes functions such as, elimination of noise, variable density processing, and '
adjustment of threshold value. The pre-processing (SlZOl) is performed on the image
information obtained as imaging output of the CCD video camera 201 during the
input/selection indication on the input sheet 209 as made by the user. -

Next, position correction processing (S1202) is begun by detecting a positional
shift as shown in Fig. 9 based on the image information of the position correction mark
provided in the categbry area C at the four corners of the input sheet 209. Position
correction processing ($1202) proceeds by computing the mathematical transformation of
the coordinate system corresponding to the magnitude and direction of the positional shift
as described above with reference to Fig. 9. As a resuit, posiﬁon-conected binary image
information is obtained.

In the next step, extraction processing (S1203) of the input/selection indication is
performed, and then determination processing (S1204) of the input/selection indication is
performed. .

In the input/selection indication extraction processing (S1203), a pre-stored -
original image of the input sheet 209 is compared to a variable-density image where the
input/selection indication is detected. .The position-corrected variable-density image
information which, for example, could be a pattern indicated by a finger as shown in Fig.

13, is extracted as a differential image from the original image of the input sheet 209.



enabl ing access to an external network. The network interface 305 and the
wor kst ati on 206 provide sone of the functions of the comrunication |ink 108
and the information distribution unit 106 of Fig. 1. Thus, the -
communi cation link 108 and the information distribution unit 106 can be
enbodied in part as a network interfac§0305 and a workstation 206.

The hone network interface 306 provi des®a connection to the external device

107. The CPU 301 is thus able to control the external units 207A-207E vi a

t he hone rk h .net. i 306, ,and .t he
ext er nal Eﬁ%t\tligs)’ %‘Oal?%s%?@ %ng'?p éssor%?o c"fﬁéy\?({}rs\’cg E%’?\é’{n%fctﬁ? FRRUUEIHIR cat i on
line 109 tdication. Antindinationteed ineludésithe enfitedxtricted differertiabimapenTiisgat i on

line 109 and the,external devige 107.can be enbodjed in part as a hone
net wor k iﬁ'f‘é‘F?S&E‘Beé%ta&ﬁifaa ﬁim*%%‘f%b\&wné%@nﬁ%ﬂl jertion argvgamberE such as

VCRs, noddeerminedeo caneras, etc. The above described constituent
conponents 301-309 are connected to one another via a bus 310. Toget her,
they provide t hextan thsuspytiselectioniadisatioredsterunation pracéssipg (S120dhdbat us as

descri bed ] [ r . Lelgelye .o 1 lhe. i nput sheet. 209

i maged bydt e m&c?%lﬁ%to ?gh%p?%%ﬁ'hg’ptgggﬁlﬁagogﬁelgg?'f i) H‘tﬁ?&"‘glr'ence to
Fi gs. 1 tdemsitylslistabationcoméash edge dfithevirduingribed tectitigh. |Inapé Scanfing iflse t O
Fig. 4. ﬁ.}s descrli bed abpve, the input sheet 209 is preferably segnented
into the FS/ECRAREAATIedpUaelative |8 theentry disgrtion and thereby the eadoint pasition
category of et phistér is Betchiiindd. B8 exAfifle cRibodith(1f B FEA L e i@ dirchtioRlof V! 0

for authenticating that a particular Pplastic sheet pl ece paper is an

i nput shedéhe poinger isifaund\by confisming whether largetnumbee of pixels of highidehsitynaxei on

I nput app : BZI resent. i.nvention. xpl ai_ ned, abpve wth

referenc eagggﬁlglﬁaéggi , %Qﬁﬁ ecgg,e 3 mgtf?ﬁ%?l H"'&a?ﬁ% ﬁaeth‘le afe’?(i:p'rsé@vg?ﬁ‘“& a

recogni t i arpluralityssf bbecks of knowih&rea dhd hetinagé seainingds carfied out by scanning for
pixels within these blocks based on the pointer entry direction and the corresponding
scanning pattern specified in Table 2. Thus, by scanning only the indication area of the

image which is divided in to blocks, high-speed detection of the pointer end point within a

limited scanning area is enabled.
TABLE 2
ENTRY DIRECTION SCANNING PATTERN

entry from right edge scanning of left end blocks in
rectangle from upper edge

entry from Ieft edge scanning of right end block in
rectangle from upper edge

entry from upper edge scanning of lower end blocks in
rectangle from left edge

entry from lower edge scanning of upper end blocks in
rectangle from left edge

entry from upper right edge scanning of lower left end blocks in
rectangle from left edge

entry from lower right edge | scanning of upper left end blocks in
rectangle from left edge

entry from upper left edge scanning of lower right end blocks
in rectangle from left edge

entry from lower left edge scanning of upper right end blocks
in mmgle from left edge




-13- the category area Ais imged by the CCD video canera 201 and
conpared with conparative icon information stored in the ROM 307 by the CPU
301. When the CPU 301 is able to find a match between the authentication
icon of the input sheet 209 and the conparative icon information stored in
the ROM 307, operation proceeds to idendqfication processing using the
category area B. If no match exists, arf“error nessage is displayed on the
vi ewer 205A. In the second category area B, an identification icon

(or icons) for Laf b : ' ctronic information
IS provided asééﬁggﬁgﬁkﬁggﬁﬁf%%gie# %g%%r@ia%%%&% h@}\(ﬁl‘?l cation icon has a
di r ect i onedmmandfimfornationglevhichdstramsmiitted tf the eontepliunit103. @i theiexatple shown
orientations. r, exappl.e, ifn.th i g. 4.enbodi t.of the input sheet 209,
an icon r&éﬁbﬁ'ﬁb" 5“‘{:&}’4 @sﬂ?é‘@%%@P QYRS @@%"%s?%ﬁ{]"ggﬂeﬁnd a wide
end that ghin®er 16". dh FRE 13 0Re hich indiddedby 6M5s Rit6hih®isd L610&K Withinithe category

orientation. Further, different orientations of the identification Tcon
r epr esent aggafh eqreasponding tosthe gregaymber M¥ani ngs. 1 n t he embodi ment pi ct ur ed

in Fig. 4, eachs:d i fl N j . ec .tion
target pat tor n T iHe cofBb A 103 AchiA proCD BRefiBhling to ISSRANAL
Thus, eacl167 vhivhii$ tefiaieddn theommmand donfignratioh émfommationtdoataireidgiv thedeieved t
code valu %gso%?a.?etp \nformation of &\%Qde?x%iigg ix?p?xlt gllxéét 209 stored in the temporary storage

unit of the control unit 103.

Therefore, in the information input apparatus 100, authentication processing is
performed by image recognition of the recognition target pattern provided on an input
sheet 209. That is, a static medium can be used as the recognition target and an
association between the recogniﬁon target and corresponding information can be made.
The access indication input specifying the associated information is detected by image
recognition of the access indication input pattern. Thus, dynamic access of information
can be carried out using a recognition target displayed on a static medium.

The recognition target pattern is not limited to a key-shaped pattern as in the above
described embodiment. It can be any distinct pattern with some directionality. Therefore,
by combining the shape and the orientation of other recognition patterns, for example, as
shown in Fig. 14, an infinite number of different types of input sheets 209 can be defined.

Also, after recognition of the input sheet 209, the hmeledon indication may be
performed by merely pointing with a finger to the desired input/selection indication
contents of the input sheet 209. Thus, the information input/output/selection operation
may be easily carried out without directly becoming aware of the hardware, and the
input/selection indication contents can be associated with specified information from
among a very large volume of data.

In addition, in the above-described embodiment, the center of mass of a variable
density level and the circumscribed rectangle of an icon's image are used for recognition
of the rotated icon code. However, the orientation with respect to a prepared template
image may be found by matching processing.

As is described above, in an information input apparatus and method according to



on the orientation of the icon. Fig 5Aillustrates an exanple of eight
distinct orientations for the key shaped icon with one of eight distinct
code val ues assigned to each orientation. Through the use of just a
few additional distinctly oriented icons together in a sequence, many nore
di stinct codes can be represented. For exanple, using a sequence of four

I dentification icons, each having eighfzhistinct orientati-ons, 4096
different code values can be represented. The nunber of values that can be

representgd by four icons wth eight orientations [S.c s follows:
(8 or + ont SEEEVERT vt st aheaer oA F e o ech Parf BB £
ori ent at i objer{ stikfabeisGletfofrthed, 408 @ optdlrecognikedngrgbimatieispisociatedavitiat i on
val ue assigments depicted in Fig. 5A the ordered sequence of .
i dent i f i c&Prespondisg anfgrmations ihenanpcgessingdicationdapyiicorrgsnogdins jo pssecigted
"2574". | ; | ' liERER R theut patternt second
key icon %@%@@géﬁ?&d%g%ﬁ]@?ﬁ?{%ﬂ ﬁg{}l %%gsr? l5%*0 repres n%tgm" ?E and
t he fourt lcoitegl aperatiofi ¢Orresponding g the'adtess indication input, which istecaivaskhasgbory ar ea
C. a posi tieoﬂxfgrg{a%gﬁ taésggia{@r“ﬁh 3\2%&9&\{{091%@{'- lpa%tem, is performed. Thus, the

user can easily carry out information input/output/selection operation without directly

becoming aware of hardware.

In addition, in an information input apparatus and method according to the present
invention, control contents that correspond to the access indication input and information
transmission results, are displayed according to the information associated with the
recognition target pattern. In other words, the present invention can be used to index a
vast amount of data using a small display area and a user friendly interface. Thus, the
information input apparatus of the present invention can be used to easily and efficiently
distinctly specify particular information from among a large volume of data.

Also, in the information input apparatus and method according to the present
invention, an authentication pattern and an identification pattern are recognized as a
recognition target pattern displayed on an object surface. Only after authentication
processing is performed on the recognized authentication pattern, is the recognized
identification pattern associated with the corresponding information. Thus, illegitimate
access indication input is prevented and only access indications input by a legitimate user
will result in information retrieval.

Further, in the information input apparatus and the information input method
according to the present invention, each time an access indication input is received by
image recognition of the access indication input pé.ttem, authentication processing is
performed on the recognized authentication pattern. Only if the pattern is authenticated,
will a control operation corresponding to the access indication be performed. Thus,
illegitimate access indication inputs are prevented and only access indication inputs by a
legitimate user will result in execution of an operation.

Thus, the present invention provides an information input method and an

information input apparatus which the user can easily operate without directly becoming
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-14- position correction marks are used for performng position correction
of the inmage picked up by the CCD video canera 201. In the fourth
category area D, a graphics are provided for the user to performa '
selection indication. By selecting a graphic in area D, the user can sel ect
information which is displayed on the viewer 205A but is not displayed in
the category area E of the input sheet 2%9. That is, the category area Dis
used to make a sel ection indication whenever the selection.information

provided in the,category. area E of the (nput she 09 differs fromthe
el ect | on AMAFOSGRAN BHrec K B fen trprerat DB SRFeles RPastacsig of Aamall
i nf or mat i GimpRRkterfaRPRHIR phitich@P infSnthida Toa@ined vgg%&/k b 1R veleme o daE. Byt i ons

not present In category area E,_ via the viewer SA. | . For exanple, as
shown i n mimpleppergions the userisablete directlyragcess dia desired infemeptignaphi cs are

provi ded in cat . e . | Lo owhead
graphic in_ cat eg%%&éﬁéegwl%&g@#%?%ﬂ%gﬁmg‘ﬁ?’Fﬁ?ﬁgﬂ%@égﬁgﬁ%?&éﬁd/ or the
det er m natoperatioh of thie inveptidie &ill Boapparent tethossskikehinths it aythdutadepadtidgVi ewer
205A. Althpt?m t he graphi.cs rovi%led in e cajegory.area,D cm:pb g_rrbodi ed
as an up, ie f‘@ng’“‘gWB?P‘#‘F &YF“‘&‘P‘FO@:{‘Q‘?‘?&‘E&&VSXW&’&% Bgedr?'ﬂverrent
functi ons, cdnf€ctibnARith §p°ec?f§] : rBfeired BB dinicnts) it'shuld B unferStded uitk tpvhead

shaped figures and the functions are not necessarily |imted to such cursor
noverent finwentiosras claimed should-pot keundplydimited tormuch spagificserabadimentsoltiis used

as a commoy), | r ntrokl.in oth _a Vi i Q. graphi cs
for controll @g&%é%fgﬂéwé‘grﬁ%ﬁm?‘ap eo&'ﬁ sggg%e%rtﬂg P e@?@gﬂ%@é%cf%tl ded.
VCRs and astelicturey aridiethbde withint thy sdope of these tlaindsaridtheio sgiivalents be asvered

pl ayback, stop, and record functions. Thus, by associating graphics in the
category a wi th command configuration information which includes

enbedded processi ng commands and position information, execution of the
enbedded processing




e
commands i s enabled. In the above-described exanple, the enbedded
processi ng conmands i nclude: upward, downward, |eftward, and rightward
cursor shift commands, and play, stop, and record comrands. But for
exanple, for a conpact disc (CD) player, simlar graphics could be used for
commands such as forward within track, forward to next track, reverse
within track, reverse to previous track:zﬁject, stop, and change
i nformati on display node. Recall that command configuration information is

copi ed intm or.Aar orage unit within the control unit 103 once an
I nformatio i§wlﬁts : :

- 15- aut henticated and identifi ed. The content of the substantive
i nformation available via the information input apparatus 100 is provided
in the fifth catlegor yAmindernmtioniinput methodromprising the stephofe di spl ayed in

many different re le...] L SRIAY, tn.the formof a

tabl e that enunﬁgﬁgﬁgeneégf&?%Pééogg%egg%| 1 oglag‘ﬁhgéée&%t matter based
order, or as an dssovigtingahe roognigaltargeOpatefy pith-ihfoxthatioransmi ssi on prot ocol
(HTTP) irmage map used, on World W de b V\Y/\YQ ages on the I nternet, and/or
b3 detarved | REERTingImARE fRoogtign oF anyfoocss indiciion pattern on the objoet

associating the recognized access indication with a subset of the associated

information; and
performing a control operation in response to the associated subset of the
associated information.

2. The method of claim 1, further comprising the steps of:
displaying a control operation acknowledgement corresponding to the recognized
access indication pattern; and

displaying output information corresponding to the performed control operation.

3. The method of claim 1, wherein the step of performing image recognition of a
target pattern on an object includes the steps of:
performing image recognition of an authentication pattern;
performing authentication processing on the recognized authentication pattern; and
performing image recognition of an identification pattem

4, The method of claim 3, further comprising the step of:
performing authentication processing on the recognized authentication pattern
before the step of performing a control operation.

-
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every bit of substantive information available in a al phabetical order. By
viewing the information described in this category area E, the user can

| earn what information is accessible with the particul ar input sheet 209
currently imaged by the CCD video canera 201. In addition, once a
particul ar input sheet 209 is recogni zeg. by the information input
apparatus 100 shown in Fig. 1, the user“tfmy select fromthe contents
information provided in this category area E by sinply pointing to the
desired item of ents information. The step of
poi nting Er ovi @sﬂg%mqﬁéﬁ%ﬂn ag“é&e& Ls ‘mage pattern that can be
recogni zed by tingge ﬁiblalﬂmemssﬁtﬁmn@tar@npaﬂmdionahiobjecmmacaasssi cul ar
sel ection.i then rovided to the control unit 103 which then can perform
sone pre RS ocessi ng. As an exanpl e, consider the input

sheet 209 of F'nﬁba fn%ﬁiy ihsgeteespniticl GERbge infiaRteRD Of
VCR contr ol butto T%g graphi cs 00 th % repregzgnt t he sigex di fferent
contr ol blimage;dsbjptho\nndgejplah.lpmansn ve set of controls that correspond to

h VCR f i 10 f
1Eor6ward GSSHCEI L géb&%ﬁﬁ'&?%P?%?&g?ggﬁgﬂ}er&%%gﬁe u§§ to
easily operate ﬁrb&sﬁlﬁgemanmﬂumﬁung tienigeOpatiorti tecognized Byhtheiithagehe

informati on coptents descri bed |n t he cat eg q311_.gar ea E has been expl ai ned
usi ng t he TecAENItAN Means 3yith ¢asresponding informalidniandy i the art woul d real i ze

that many diff %ﬁ%l&%s% reEEii GiRBEss BhdiSHionShie f BRRIMAE fedbghitictdut

sheet 209 and, In parti cu at the informati'on contents are not
necessar i Ilyeansmt@omtemmmmms indigatiompattern, and for perfogming@ur t her

-exanpl e, thecnte i nf or tlon t he ea E could be in t he
form of a. @& %?%?SP 4\ ?cggﬁolﬁ@%g?&{%ﬁg{ user pointing to a
particul ar rrenu in the cat egory ar ea using a finger, a subsequent

di splay of menu itens that correspond

£+ ¢ L M s %



-16- to the selected nenu is displayed on the viewer 205A. Thus, by
associ ating nenus in the category area Ewith link informati on and comrand
configuration information which includes enbedded processi ng comrands and
position information, the display of link information and execution of the
enbedded processing commands is enabled. In this exanple a subsequent i st
of menu itens are displayed on the vi e#@T 205A in response to the user
pointing to the location of the related initial menu on the input sheet

209. Cncqsagapgiggsso Jated |ink information and conmand configuration
i nformation a Oft BRI APRATRUS SYPBRSINt or age unit within the contro

unit 103 once sAimiaBé RcBBAIEH cRAREtor PRDghPIrRlY BASRE pARKR ndaladcd@t i 11 ed.

In a nmul tinmedia systemstructured as described above, the image recognition
unit 102 ipdicationpaign;i dentificati on processing for identifying the type of

i nput sheet 2 j : ' e, [ 09 has been
aut henti cat edoi?/ﬁgh{l%seyn‘fqﬁc att %yl? fe&?@@ges@?aﬁg Q%?gbjr?}@nic%{gﬁ%’ %P&t%h%&l‘% put sheet
209 r eceiopethtiondnfotthatici3pevifidd basedronrthe Rdtdgnized target patheen and thersccesat i on
processing.Js.carried out by first perform ng pre-processing, such as,

el i mi nat | BACBHORANEE, | ari abl e density processing, and adjustnent of

threshol d val UgecorRK birBlRE chislBd foothé Aataialless Sirhift, FoY pEPfrmitidn opetidh ifen
proceeds to extract the center of mass and contour of the authentication

i con usedresREnss o the eperation infomatigaacerssedhyrthe data access circuit.

7. The apparatus of claim 6 further comprising:

an output display, coupled to the control circuit, for indicating the performance of
the operation and for displaying output information generated by the performance of the
operation.

/

A



in the category area A at the upper center of the input sheet 209. Finally,
the systemattenpts to natch the inmage infornmation with a stored the

aut henti cation icon pattern. Next identification processing takes

pl ace. For exanple, as shown in the flowhart of Fig. , pre-processing
(S801) is first performed, such as, elimnation of noise, variable density
processi ng, and adjustnment of a thresh@fd value, with respect to the inmage
i nformati on obtained as i magi ng out put of the CCD video canera 201 focused
on the input sheet IGFORMAFAONDENPUTOMETHODcANDOAPPARAFYSI ng (S802) is
perforned by first detecting and nmeasuring a positional shift based on the
i mage information of the position dﬁﬁé’@g?\t%?n mar k provided in the category
area C preferably located at the f "nérs of the input sheet 209. The
position correction processing (S802) then perforns a transformation of

t he coordi nate,system ¢corresponding to the ampunt of §he positional shift.
Next , extracti6H“H'Pm‘HQ“‘(‘B@BS‘}a'éﬁ“‘ﬁﬁ@@dﬁh?h%%ﬂﬂ%&%ﬂﬁ“ﬂr“ﬂﬁ%&d as a
recogni ti Gect afaR ed%tfw&draa&éfmcﬁwgm i is pBffo g heet 209 s
carried out and eterm nati on processin S80 of a'rotated 1con code is
per f or medimage recognition unit on image information obtained from imaging a target patternigh an

1 the oSkl iRl dthl el Rt eSS0 by FuRES bl Rk pilledar O 2

ref erence
created with an image pickup unit. The target pattern is associated with corresponding

information stored in a storage unit. An access indication input which specifies a subset
of the information is generated by performing image recognition on the access indication
pattern. A control operation corresponding to the access indication input is performed in

response to the access indication input by a control unit.

Figure 1



position is detected based on the inmage information obtained as inmaging

out put of the CCD video canera 201 focused on the category area C of the

i nput sheet 209. As shown in Fig. 9, the systemoverlays a correction
pattern on the position correction marks and detects the direction and
magni tude of any position error. For exanple, coincidence 900 occurs if the
sheet is properly aligned, shift to upper left 910 occurs if the input
sheet 209 is too high and off to the left, shift to upper right 920 occurs
if the input sheet 209 is too high and off to the right. Unless the

coi nci dence 900 pattern is detected, position correction is then carried
out by mathematically transform ng the coordi nate system of the imge
recognition in accordance with the di r'édtd on and magni t ude of the
positional shift. In the extraction processing of the
identification icon (S803), the center of mass of variable density |evel
and a circunscri bed rectangle are found for each icon fromthe inage

i nformation obtained as i magi ng output of the CCD video canera 201 focused
on the category area B of the input sheet 209, as shown in Fig. 10. In Fig.
10, the center of mass of each icon as determ ned by the identification

i con extraction processing (S803) is indicated by a white spot and the
circunscribed rectangle is indicated by a broken |ine. In the
rotated icon code determ nation processing (S804), one of eight different
orientations of the icon are determ ned by referring to a direction
characteristic table of the rotated icon. The diregefQ6n characteristic
tabl e defines the eight di A qnt ati ons i terms of two paraneters;
the center of nass al:; ijo of the circunscribed rectangle
xtraction processing (S803). The
direction chaf@®teristic tablefis expressed adO@hown bel ow in ble 1. It
is predeterm nejl based on + P08 imﬁ(x%ed by characterpstics of

each i conrerenrtatonqg For €CO I of |t he[Tab regd
as: "if the Qﬁqﬂ r atlieo—q i bgggg'éﬁw is] 2. ﬁiﬁ%%gr edter
and the pasitl af _tlle cdo i n t "iNITipper { hal { of WHEA
circunscribed rectangle, thel rotaffed icon I's oriented downward.”™ Based on
the assignnment of the icon's [orientation with a code value as shown in
Fig. 5A, the rotatggg.cgn is converted tp.ajggde.

. v
INFORMATION EXTERNAL | _ 107
106 —~ DlSTIalEH_TION DEVICE

FIG.1



Thi s processing is repeated for each of the four icons so as to determne a
- sequence of four codes.

TABLE 1 Orientation of Icon Characteristics

upwar d aspect ratio 5:2, center of nass

| ocated in | ower half of rectangle downwar d aspect
ratio 5:2, center of nass | ocated in
upper half of rectangle ri ghtward aspect ratio 2:5,

center of nmass | ocated in left half of
rectangl e | ef t war d 2/14aspeQL_t£tio 2:5, center of namss
up

| ocated in right half of rectangle r rightward aspect
ratio 1:1, center of mass - | ocated in
| ower | eft area of rectangle g%
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| ower rightward aspect ratio 1:1, center of nass

| ocated in upper left area of rectangle _ upper leftward
aspect ratio 1:1, center of nass

| ocated in lower right area of rectangle | ower |eftward
aspect ratio 1: 1, center of nass

| ocated in upper right area of rectangle Next, the rotated icon

code sequence found fromthe four rotated icons is conpared with a
pre-defined rotated icon code group as shown in Fig. 11. The best natch
between the rotated i con code sequence and one of the pre-defined code
groups is selected as the rotated icon code of the input sheet 209. The
best match is determined by finding tl#e-defined rotated icon code group
with the small est sum of differences between the respective parts of the
pre-defined rotated icon code group and the rotated icon code sequence. |f
the sumof differences of all the pre-defined rotated icon code groups
exceeds a threshold value, the recognition target is not recogni zed as
known code and is judged as unrecogni zabl e. As descri bed above, the
control unit 103 determ nes whether or not an associ ation between the
recognition result of the recognitiomtarget by the inmage recognition unit
102 and sone of the information s;g/gé\gg the storage unit 104 can be nmade.
| f an association can be made, th infeprmation is accessed. That is, if
association with infornation stored in jhe apparatus itself can be nade,
the associated inforpation is imedi ate cessed. If heéﬁVis no

t mage

resBQQMs o
orage unit 104, the
or My diptrBpgiion unit 106.

information aggQqci af ed ¢1the r eqogni
recognition uam’i\dg thgﬁ S cFrrertIy Bt or
I'S transm I

recognition result ed tigud!

IMAGE s '
302 ~| PROCESSING <= HDD  [~—309
303 ] /'305
ccDh | CAMERA | NETWORK
CAMERA | INTERFACE < INTERFACE <—>wo§E'§¥E¥.ON.
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DISPLAY \ DISPLAY HOME AUDIOVIDEO
UNT | INTERFACE [* <~ lﬁ%’é"é",&%‘é <> Dg“},‘éE -
" \’306
—~— 310
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-19- In this case, the associated information is stored in the
information distribution unit 106 or the infornmation processing unit
existing in the external conmunication network connected to the information
di stribution unit 106. Thus, after the information associated with the
recognition result of the recognition target by the inage recognition unit
102 is located by the information distribution unit 106, the control unit
103 reads the associated information into the tenporary storage unit
provided in the control unit 103. _ Thus, when identification of an

i nput sheet 209 and determ nation of its type is conpleted, processing is
performed based on the information rqu/'?to the tenporary storage unit
provided in the control unit 103. This ‘all occurs in response to the

i nput/selection indication fromthe image recognition unit 102.

Fig. 12 illustrates an enbodi nent of the steps used in the input/selection
i ndi cation procesgIng by tne rmage recognitron unit 02T Pre-pyocessing (S
1201) is first pirf(ﬂ:hei. Thi s includegafunctions such 3 M nati on of
noi se, variable processi ng—a fust ment of th d val ue. The

pre-processing (9 |s performefd o i nfage i nf or ne pt ai ned as
CD vi deo carreraMKd ring the in

i magi ng out put of ection
i ndi cation on the input |sheet 209 he user. Next ,
posi ti onal
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shift as shown in Fig. 9 based on the imge information of the position
correction mark provided in the category area C at the four corners of the
i nput sheet 209. Position correction processing (S 1202) proceeds by
conputing the mathematical transformation of the coordi nate system
correspondi ng to the magnitude and direction of the positional shift as
descri bed above with reference to Fig. 9. As a result, position-corrected
binary image information is obtained. In the next step, extraction
processing (S 1203) of the input/selection indication is perforned, and
then determ nati on processing (S 1204) of the input/selection indication is
per f ormed. In the input/sel egji@gn i ndication extraction processing
(S 1203), a pre-stored original imge of the input sheet 209 is conpared
to a variable-density inmage where the input/selection indication is
detected. The position-corrected variable-density inmage information which,
for exanple, could be a pattern indicated by a finger as shown in Fig. 13,
is extracted as a differential imge fromthe original imge of the input

sheet 209. -20- That
is, an access indication i t pats‘fh is4h!rernié!h\for speci fying the
i nput/sel ection
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indication. An indication area includes the entire extracted differenti al

i mge. Thus, a circunscribed rectangle and a pixel distribution within the
i ndi cation area can be determ ned. Next, in the input/selection

i ndi cation determ nation processing (S 1204), the direction of entry of the
pointer into the indication area is determned fromthe pixel density

di stribution on each edge of the circunscribed rectangle. |Inage scanning
within the rectangle is carried out relative to the entry direction and
thereby the end point position of the pointer is determned. In the exanple
enbodi mrent of Fig. 11, the entry direction of the pointer is found by
confirm ng whether a |large nunber of pixels of high density are distributed
on a particular edge of the indication é&®a. The category area E is divided
into a plurality of blocks of known area and the inmage scanning is carried
out by scanning for pixels within these bl ocks based on the pointer entry
direction and the correspondi ng scanning pattern specified in Table 2.

Thus, by scanni ng gmtytHEpTTdrcatTomarea of —theTTage divided in
to bl ocks, hi gh-sp%-n Fcti on of theWr end poi nt W:_! limted
scanning area i s en . TABLE 2
'ENTRY DI RECTI ON SCANNI NG PATTERN [ fromright
edge scanning jof | ef{ end blocks in
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rectangle fromleft edge
of | ower
rectangle fromleft edge
of upper
rectangle fromleft edge
| ower right end bl ocks

rectangle fromleft edge
upper right end bl ocks
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-21-
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Finally, the control unit 103 executes processing corresponding to the area
nunber "6" which is defined in the command configuration information
contained in the retrieved associated information of the identified input
sheet 209 stored in the tenporary storage unit of the control unit 103.
Therefore, in the information input apparatus 100, authentication
processing is perfornmed by inage recognition of the recognition target
pattern provided on an input sheet 209. That is, a static nediumcan be
used as the recognition target and an associ ati on between the recognition
target and corresponding information can be nmade. The access indication

i nput specifying the associate |nforﬁdﬁﬂon is detected by inage

recognition of the access indl on_ | : . Thus, dynam c access of
i.nformati on can be |caGGRd ¢put E IMON| t arget displayed on a-
static medium AMERA § echgnitio E ernis not linted to a

key- shaped patter g, E. t he ove described enbodinent. It can be any
di stinct pattern Wy éTSE”E directionality. Therefore, by comnbining the
shape and the ori OELMINATION'OR NOIsatterns, for exanple,

shown in $§ gn PRE-ni { e| VARIABLE DENSITY PAQCESSING of i nput sheets 209
can be def QJ ROCESEING | ADJUSTMENT,QF THRESHOLD YALHE, t sheet 209, the
‘input/selection indicatjon may be perforned by nerely pointing with a
finger to the desjired ivwput/selection indication contents of the input
sheet 209. 55?'5 hepQSITION®EL | on | nput/ out put/sel ection operation my be
easily carP ouf CARREGHION | FTRANSRORMATION ORCQOBDINATEE S8¥STEMr ¢, and t he
i nput/selection indicat]jon contents can be associated wih specitied
information from anongya very |arge vol une of data. I n addition,

in the above-descexpPRACTINOFENt, the center of nass of a variable
density | 8863 IDENTIFICATIONC IWDUM"Q%%CENTEIR'OEMSS INATEUS ed
for recognition ONot at :Iq LAHQ GIREYMSCRIBED | NGLE wi t h
respect to a prepared tgnplate 1inmage may be found by matchi ng processing.
As is described ahave, Yn an jnformation input apparatus and met hod

according to DETERMINATION | COMPARISON ROTATED ICON
S804 —~ ?ggggg%? CODE GROUP
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-22- the present invention, imge recognition of a recognition target
pattern displayed on an object surface is perfornmed, and a optically
recogni zed target pattern.is associated with correspondi ng infornmation.
Then, an access indication input corresponding to associated information is
recei ved by image recognition of an access indication input pattern. A
control operation corresponding to the access indication input, which is
recei ved based on the information associated with the recognition target
pattern, is perforned. Thus, the user can easily carry out information

i nput/out put/sel ecti on operation mﬁthgplAdirectly becom ng aware of

har dwar e. In addition, in an i'nformation input apparatus and nethod
according to the present invention, control contents that correspond to the
access indication input and information transm ssion results, are displayed
according to the informati on associated with the recognition target

pattern. In other words, the present invention can be used to index a vast
anount of data using a small display area and a user friendly interface.
Thus, the information input apparatus of the present invention can be used
to easily and efficiently distinctly specify particular information from
anong a | arge volune of data.
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Al so, in the information input apparatus and nethod according to the
present invention, an authentication pattern and an identification pattern
are recogni zed as a recognition target pattern displayed on an object
surface. Only after authentication processing is perforned on the

recogni zed aut hentication pattern, is the recognized identification

pattern associated with the corresponding information. Thus, illegitimte
access indication input is prevented and only access indications input by a
legitimate user wll result in information retrieval. Further, in

the information i nput apparatus and the information input method according
to the present invention, each time anl@étéss indication input is received
by inage recognition of the access indication input pattern,

aut henti cation processing is perforned on the recognized authentication
pattern. Only if the pattern is authenticated, wIll a control operation

corresponding to the access indication be perfornmed. Thus, illegitimte
access indication inputs are prevented and only access indication inputs by
a legitimate user will result in execution of an operation. Thus,

the present invention proviges an iifgormatign i nput nethod and an
i nformation i nput apparat whi ch t user easi | erate w thout

directly becom ng -23-
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aware of hardware. In addition, the present invention enables direct

association of a small, sinple interface with particular information
contained within a large volunme of data. By sinple operations the user is
able to directly access the desired information. Vari ous ot her

nodi fications and alterations in the structure and net hod of operation of
this invention will be apparent to those skilled in the art w thout

departing fromthe scope and spirit of the invention. Al though the

i nventi on has been described in connection with specific preferred

enbodi nents, it should be understood that the invention as clainmed should
not be unduly limted to such specific nwbodi nents. It is intended that the
following clains define the scope of the present invention and that
structures and nethods within the scope of these clains and their
equi val ents be covered thereby.

-24- WHAT IS CLAIMED I S:
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1. An information input nmethod conprising the steps of:

"perform ng i mage recognition of a target pattern on an object;

associ ating the recogni zed target pattern with information;
perform ng i mage recognition of an access indication pattern on the object
associ ating the recogni zed access indication with a subset of the

associ ated i nformation; and performng a control operation in
response to the associ at ed subset of the associated information. 2.

The nethod of claim11, further conpri%j¥14he steps of: di spl ayi ng
a control operation acknow edgenment corresponding to the recogni zed access
i ndi cation pattern; and di spl ayi ng out put information correspondi ng
to the perfornmed control operation. 3. The met hod of claim 1, wherein
the step of performng imge recognition of a target pattern on an object

i ncl udes the steps of: perform ng i mage recognition of an

aut hentication pattern; perform ng aut hentication processing on the
recogni zed aut hentication pattern; and perform ng i mage recognition
of an identification pattern. 4. The nmethod of claim3, further
conprising the step of: - perform ng authentication processing on the

recogni zed authentication pattern before the step of performng a control
operati on.
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- 25- 5. An information input apparatus conprising: i mage pickup
nmeans for imaging a target pattern on an object and an access indication
pattern; i mge recognition neans for performng i nage recognition of
i mge information i maged by the image pi ckup neans; st orage neans
for storing information associated with the target pattern;

processi ng neans for associating the target pattern recogni zed by the i mge
recognition nmeans with correspondi ng i nformation; and control neans
for receiving an access indication input fromthe image recognition neans
in response to recogni zing the access irglyrati on pattern, and for
perform ng a control operation corresponding to the access indication

i nput .

FIG.14



-26- 6. An information input apparatus conprising: an i mage
recognition circuit for recognizing a target pattern and an access

i ndi cation pattern; a data access circuit, coupled to the inmge
recognition circuit, for accessing operation information specified based on
the recogni zed target pattern and the access indication pattern; a

control circuit, coupled to the data access circuit, for performng an
operation in response to the operation informati on accessed by the data
access circuit. 7. The apparatus of claim6 further conprising:

an output display, coupled to the contjgl,gircuit, for indicating the
performance of the operation and for dlséﬁaylng out put information

generated by the peréo ce of the oper g
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