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RELATED APPLICATIONS

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

based on Japanese Patent Application P08-315289 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 (AYV), information, and mmmuﬁicaﬁon 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 via 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.

Unfortunately, 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 panels, 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 methods, 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 problem that there are only a finite number of codes for a
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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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.
It is a still further object of the present invention to provide an information input
apparatus, an information input method, and an information input sheet which enable a
significantly increased the number of unique identifiers per unit area for use in the

identification of goods and articles.

SUMMARY OF THE INVENTION

The above and other objects of the invention are achieved by the present invention
of an information input method, information input sheet, and information input apparatus.
The information input method according to the present invention includes the steps of
appending a predefined target pattern having a rotation mode in which a code is defined
by an orientation, to the surface of an object, and inputting code information
corresponding to the rotation mode of the recognition target pattern by image recognition
of the recognition target pattern.

According to the present invention, there is also provided an information input
sheet including a display area having at least an input information area and an
identification area. The input information area provides input information and the
identification area provides an identification code for the input information. In the display

area, the identification code of the input information is embodied as a recognition target
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add two bits worth of information, increases the time required to recognize

t he bar cendle of the input information is embodied in the dlsplay area as a recognition target
pattern having a rotation mode in which a code is defined by the directional an orientation
of the target pattern. The information input apparatus further includes: an image pickup
unit for imaging the display area of the information input sheet; an image recognition unit
for performing image recognition of the recognition target pattern using imaging
information of the identification area of the information input sheet imaged by the image
pickup unit; and processing means for determining the rotation mode of the recognition
target pattern recognized by the image recognition unit so as to specify the identification
code of the information input sheet and authentication information from imaging the
information input sheet.

These and other features and advantages of the present invention will be

understood upon consideration of the following detailed description of the invention and

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

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.
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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.
Figure 10 is an illustration depicting the center of mass and a circumscribed
rectangle of each icon extracted by rotated icon extraction processing in an embodiment of
an identification processing method of recognizing a target according to the present
invention.
Figure 11 is an illustration depicting a part of a pre-defined rotated icon code
group used in rotated icon code determination processing in an embodiment of an
identification processing method of recognizing a target according to the present
invention.
Figure 12 is a flowchart depicting an embodiment of an input/selection indication
processing method in an embodiment of an image recognition unit of an embodiment of
an information input apparatus of the present invention.
Figure 13 is an illustration 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.
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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
home bus.

Fig. 2 depicts an application of the information input apparatus 100 of Fig. 1. In
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 uéer with a finger or any other similar pointer. Specifically,
the image pickup unit 101 is preferably embodied as sensitive digital camera suchasa
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 20 1, 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
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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 used 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
there is an identification icon (or icons) for associating a particular sheet with stored or
ac_cessible electronic information. The identification icon is also referred to as a
recognition target pattern. In the third category area C, an input sheet 209 position
correction mark is provided. In the fourth category area D, a graphic for a user to indicate
a selection is provided. Finally, in the fifth category area E, some form of a listing of the
information content of the system is provided. The structure of an input sheet 209 and the
arrangement of the graphics it provides is further described in grater detail below.

The image recognition unit 102 of Fig. 1 performs image recognition on image
information provided by the image pickup unit 101. In the embodiment of Fig. 2, the
CCD video camera 201 generates image information from imaging the input sheet 209.
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



Figure 5A is an illustration depicting an exanple of code val ue assignnents

. of
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Figure 5B is an illustration depicting a first exanple of rotated icon
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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
an information processing unit located on an external communication network connected
to the information distribution unit 106. The information distribution unit 106 accesses
the associated remotely stored information.

-In either case, once the associated information is located, the control unit 103
transfers a copy of the associated information into a temporary storage unit (not pictured)
provided within the control unit 103. The associated information preferably includes
several types of data. For example, information associated with an input sheet 209
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 configuration 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

i on
ted
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apparatus of the present invention.
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of the prior arheabove-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
information to the image recognition unit 102 which, in response, recognizes the play
input/selection indication image and sends a play command to the VCR.

The link information includes addresses for reading out other information when the
user makes an input/selection indication. 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 the user and a next processing command



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS * Turning to Fig.
-1, a preferred enbodi nent of an information input apparatus 100 according
to the present invention includes an inmage pickup unit 101, an image
recognition unit 102, a control unit 103, a storage unit 104 and an out put
unit 105. The control unit 103 is connected to an information distribution
unit 106 via comunication |link 108 anduyo an external device 107 via
comuni cation |ine 109. Comrunication I1nk 108 can be for exanple, a
networ k, while comunication |ine 109 can be for exanple, a honme bus.
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system. By locating the storage unit 104 within the control box 202, the traffic on the
network may be reduced and the response time 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
the operation selected by the user and the information distribution results. Fig. 7 is an
example of sample information output to an output unit 105 display screen. On the left
side of the display screen 700 there is a graphic 710 illustrating the function of the
operation selected by the user. Note that VCR controls are represented and the play
command graphic 720 (a right pointing arrow) is darkened. This indicates the user
selection of the play command. On the right side of the display screen 700 there is an
image 730 output from the external device 107 which represents the information
distribution results. Image outputs of various other devices under control of the system
may also be synthesized and outputted to the output unit 105 as shown in Fig. 7. The
output unit 105 of the multimedia system shown in Fig. 2 is embodied as a viewer 205A
and a video scan converter 205B.
The information distribution unit 106 can be connected to the control unit 103 via
wire communication networks such as Ethernet LANs, Token Ring LANs, or ATM

WANSs. Alternatively, wireless communication networks such as infrared, PHS telephone,

digital cellular telephone, or satellite communication systems can be employed.



-7- medi um which is segnented into different category areas. The input

. selection sheet 209 can be nmade, for exanple, of paper or a thin plastic
sheet. Turning to Fig. 4, an enbodi nent of an arrangenment of the input

sheet 209 of Fig. 2 is shown. The enbodi ment depicted in Fig. 4 illustrates

an exanpl e i nput sheet 209 that includes five different category areas

| abeled A, B, C, D and E. Note that a Jarticular category can include

mul tiple distinct regions on the input sheet 209. In the first

category area A of the input sheet 209, an authentication icon is provided
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The external device 107 can be any number of different electronic devices that can
be controlied 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 commuxiication 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
processing unit 302, a camera interface 303, a display interface 304, a network interface
305, a home network interface 306, a read only memory (ROM) 307, a random access
memory (RAM) 308, a hard disk drive (HDD) 309. All of the components of the control
box 202 can be interconnected via a bus 310. Alternatively, these oomlﬁonents can be
connected to each other via dedicated communications paths. For example, the camera
interface 303 is shown connected directly to the Image processing unit 302 by a dedicated
link. Likewise, the CPU can have a second separate bus for connecting to the ROM 307
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



there is an identification icon (or icons) for associating a particular
-sheet with stored or accessible electronic information. The identification
icon is also referred to as a recognition target pattern. In the third
category area C, an input sheet 209 position correction mark i s provided.
In the fourth category area D, a graphic for a user to indicate a
selection is provided. Finally, in thehifth category area E, sone form of
a listing of the information content of the systemis provided. The
structure of an input sheet 209 and the arrangenent of the graphics it
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target pafterns contained wthin the imge information received fromthe
CCD vi deo caneThe image processing unit 302 receives image information from the CCD video
camera 201 via the camera interface 303. Various types of image processing are

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. o

The display interface 304 receives display data processed by the CPU 301 and the
image processing unit 302, converts the display data to signals compatible with the viewer
205A, and then outputs the converted signals to the viewer 205A. The display interface
304 and the viewer 205A provide some of the functions of the output unit 105 of Fig. 1.
Thus, the output unit 105 can be embodied in part as a display interface 304 and a viewer
205A.

The network interface 305 provides a connection to the workstation 206, thereby
enabling access to an external network. The network interface 305 and the workstation
206 provide some of the functions of the communication link 108 and the information
distribution unit 106 of Fig. 1. Thus, the communication link 108 and the information
distribution unit 106 can be embodied in part as a network interface 305 and a workstation
206.

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



201. Based on the identification and authentication processing, the inmage
~recognition unit 102 outputs an identification result and an authentication
result to the control unit 103. As will be described below in
detail, once an associ ation between an input sheet 209 and el ectronic
information is made as a result of recognizing the recognition target
pattern, the image recognition unit 10Z4proceeds to recognize an '

i nput/sel etion indication nmade by the user and then outputs a recognition
result signal to the control unit 103. Along with the inmage
recogni tisgp Wrkke ﬁ:ﬂ&aoﬁsﬂf—f thOBSthRlunitatién RS 105 ad & eRfevdl deeici G NoNFighe.
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authentication icon is provided as a recognition target pattern. The authentication icon in

,-

the category area A is imaged by the CCD video camera 201 and compared with
comparative 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
comparative icon information stored in the ROM 307, operation proceeds to identification
processing using the category area B. If no match exists, an error message is displayed on
the viewer 205A.

In the second category area B, an identification icon (or icons) for associating the
particular sheet with electronic information is provided as a recognition target pattern.
The identification icon has a directionality and a predefined number of recognizably
distinct orientations. For example, in the Fig. 4 embodiment 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



Once the control unit 103 has a copy of the associated information in the
.tenporary storage unit, authentication is perforned for each

i nput/sel ection indication i mage received fromthe i mage recognition unit
102. As the input/selection indication i mmges are authenticated, a

di splay screen on the output unit 105 is updated and control

-9- functions of the external device-1#7 are perforned. In other words,

representations indicating the functioning of these different operations
and information distribution results are displayed on the output unit 105
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values can be represented. The number of values that can be represented by four icons

with eight orientations is computed as follows:

(8 orientations);cen *(8 orientations)icens*(8 Orientations)icons* (8 orientations);cons= 8* = 4096 values

Using the example orientatién value assignments depicted in Fig. SA, the ordered
sequence of identification iconé 500 shown in Fig. 5B represents a code value of "2574".
That is to say, the first key icon 510 represenfs "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 sorrection marks are provided. The
position correction marks are used for performing position correction of the image picked
up by the CCD video camera 201.

In the fourth category area D, a graphics are provided for the user to perform a
selection indication. By selecting a graphic in area D, the user can select information
which is displayed on the viewer 205A but is not displayed in the category area E of the
input sheet 209. That is, the category area D is used to make a selection indication
whenever the selection information provided in the category area E of the 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 category 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



information associated with the input sheet 209. For exanple, if the
.external device 107 is a video cassette recorder (VCR), the control

i nformation includes reproduction (play), stop, fast forward, rew nd, and
pause control information for controlling the operation of a VCR Wen,
for exanple, the user points to a graphic on the input sheet 209 that
represents the play control informatiomngthe inmage pickup unit 101 sends
image information to the imge recognition unit 102 which, in response,
recogni zes the play input/selection indication inage and sends a pl ay
comand tt%u}&% (&Rride cursor moveint fufitionS | tE BRIPhRR akdRdt e sadg NBRERSof OF
readi ng out otheéer information when the user fakes an input/seélection
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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 storage unit within the control unit 103 once an information sheet 209 is
authenticated and identified.

The content of the substantive information available via the information input
apparatus 100 is provided in the fifth category area E. This contents listing can be
displayed in many different ways. For example, it can be displayed in the form of a table
that enumerates general topics arranged in a subject matter based order, or as an image
map analogous to a hyper-text transmission protocol (HTTP) image map used on World
Wide Web (WWW) pages on the Internet, and/or as a detailed index that itemizes each an
every bit of substantive information available in a alphabetical order. By viewing the
information described in this category area E, the user can learn what information is
accessible with the particular input sheet 209 currently imaged by the CCD video camera
201.

In addition, once a particular input sheet 209 is recognized by the information
input apparatus 100 shown in Fig. 1, the user may select from the contents information
provided in this category area E by simply pointing to the desired item of information

within the contents information. The step of pointing provides an indication selection



-10- corresponding to that selected position. For exanple, the command

. configuration information could be a position coordinate and a processing
command for executing the above-described control information or |ink

i nformati on when the appropriate position coordinate is selected by the
user. In addition to the control unit 103 and the inage recognition
unit 102, the storage unit 104 is al so-lgrovided within the control box 202
in the nultinmedia systemshown in Fig. 2. The storage unit 104 stores

i nformati on associated with the recognition target pattern. The information
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particular, that the information contents are not necessarily limited to such VCR control

buttons.

Asa ﬁxrtiler 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
to the selected menu is displayed on the viewer 205A. Thus, by associating menus in the
catégory area E with link information and command configuration information which
includes embedded processing commands and position information, the display of link
information and execution of the embedded processing commands is enabled. In this
example a subsequent list of menu items are displayed on the viewer 205A in response to
the user pointing to the location of the related initial menu on the input sheet 209. Once
again, associated link information and command configuration information are copied into
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



I rage 730 output fromthe external device 107 which represents the
Information distribution results. |Inage outputs of various other devices
“under control of the system nmy al so be synthesized and outputted to the

output unit 105 as shown in Fig. 7. The output unit 105 of the multinedi a
system shown in Fig. 2 is enbodied as a viewer 205A and a video scan
converter 205B. The informationydistribution unit 106 can be
connected to the control unit 103 via W re comunication networks such as
Et hernet LANs, Token Ring LANs, or ATM WANs. Alternatively, wreless
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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.

In the position correction processing (S802), the positional shift from a reference
position is detected based on the image information obtained as imaging output of the
CCD video camera 201 focused on the category area C of the input sheet 209. As shown
in Fig. 9, the system overlays a correction pattern on the position correction marks and
detects the direction and magnitude of any position error. For example, 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 coincidence 900 pattern is detected, position
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



206. The external device 107 can be any nunber of different
.electronic devices that can be controlled by the control unit 103 in
response to the input/selection indication. For exanple, in Fig. 2, the
external device 107 includes an AV controller device 207A, a VCR 208B, a
nodem 207C, a tel ephone set 207D, and a canera 207E. The external device
107 coul d al so include many other typesgof el ectronic devices, such as,
conput ers and gane machi nes. The external device 107 can be connected to
the control unit 103 via wire conmunication lines or wireless comunication
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This processing is repeated for each of the four icons so as to determine a sequence of four

codes.

TABLE 1
Orientation of Icon Characteristics
upward aspect ratio 5:2, center of mass
located in lower half of rectangle
downward aspect ratio 5:2, center of mass
located in upper half of rectangle
rightward aspect ratio 2:5, center of mass
located in left half of rectangle
leftward aspect ratio 2.5, center of mass
located in right half of rectangle
upper rightward aspect ratio 1:1, center of mass
located in lower left area of rectangle
lower rightward aspect ratio 1:1, center of mass
located in upper left area of rectangle
upper leftward aspect ratio 1:1, center of mass
located in lower right area of rectangle
lower leftward aspect ratio 1:1, center of mass
located in upper right area of rectangle

Next, the rotated icon code sequence found from the four rotated icons is



-12- the control unit 103 of Fig. 1. The RAM 308 is adapted to devel op
and tenporarily store prograns and data necessary for the CPU 301 to

perform various types of processing. The RAM 308 al so provi des sone of the
functions of the control unit 103 of Fig. 1. In other words, the control

unit 103 can be in part enbodied as a AOM 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 enbodied as a HDD 309. The

i mage pr ozemreywith apradefinedaotatesticomoode graapasishavonin Fignl k. HEhethest matgho

ar . por { oretRe (e AR NRR SoleBradaEe i onq S i AR oBle LARPEISRRAEERT O
processi ngs thé etatedign qoke of diinputisheét 280 2 The bestdnratch iy detaminddaby fitidiig ons of
mmge. | ot A oHnad DtAled fomepsle£rau Wil dhs smalset 54 Of HUTeRses SHHEcR HE | mago
202 The EAREY FAERNbe bR fEfindigRE i edte glohd fod IRAGRAIEGFSIBT. 1ot on
to the i maepuepeedftheisum of diffeftfizes offalithe preedsfined eotateddgon ¢ddergroupst 102 can
R TR W R W e RN R =
di spl ay dgidpeRadafifeesghisibld. e CPU.301 and the :
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.
In this case, the associated information is stored in the information distribution unit
106 or the information processing unit existing in the external communication network
connected to the information distribution unit 106. Thus, after the information associated
with the recognition result of the recognition target by the image recognition unit 102 is
located by the information distribution unit 106, the control unit 103 reads the associated
information into the temporary storage unit provided in the control unit 103.
Thus, when identification of an input sheet 209 and determination of its type is
completed, b_rc__;_cessix;g is performed based on the information read into the temporary
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 (S1201) is performed on the image
information obtained as imaging output of the CCD video camera 201 during the



i mage processing unit 302, converts the display data to signals conpatible
. Wth the viewer 205A, and then outputs the converted signals to the viewer
205A. The display interface 304 and the viewer 205A provide sonme of the
functions of the output unit 105 of Fig. 1. Thus, the output unit 105 can

be enbodied in part as a display interface 304 and a viewer 205A

The network interface 305 provides a cgmnection to the workstati on 206,
thereby enabling access to an external network. The network interface 305
and the workstation 206 provide sone of the functions of the communi cation

i Nk 108;:angsd18ichTh@i A GHlthe st shidy 0P Bs MAld by @& @Er. Fi 9. 1. Thus, the
communi cation link 108 and the infornmation distribution unit 106 can be

embodi ed in pa¥ext, positionsomestion procassing S 1292) isrhtgun by drtccting & posiposl

The hone network interface 306 provides.a conn ion to t ern devi ce
105, O TramEaSYswh i Fie, STsifch B st PefoRaR B bl e e SEERAR HeV ¢
t he hone pRetidéd ik the BdtegdraateaID e thd feurkoRref the idput stie2t 26X eP@Rorand t he
external units 207A-207E provi de

-13-  sepmedsionprecessing (5 H2) arocesds yrampntios themathiematisal gragpfermadionef er nal
device 1Qfe Qordinbte s}stem corresponding to the magnitude and direction of the positional shift

as described above with reference to-Fig. 9. As a result, position-corrected binary image
information is obtained.

In the next step, extraction processing (81203) 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 ($1203), 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.
That is, an access indication input pattern is determined for specifying the input/selection
indication. An indication area includes the entire extracted differential image. Thus, a
circumscribed rectangle and a pixel distribution within the indication area can be
determined.

Next, in the input/selection indication determination processing (S1204), the
direction of entry of the pointer into the indication area is determined from the pixel
density distribution on each edge of the circumscribed rectangle. Image scanning within
the rectangle is carried out relative to the entry direction and thereby the end point position
of the pointer is determined. In the example embodiment of Fig. 11, the entry direction of
the pointer is found by confirming whether a large number of pixels of high density are
distributed on a particular edge of the indication area. The category area E is divided into
a plurality of blocks of known area and the image scanning is carried 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



Thus, the communication line 109 and the external device 107 can be
-~enbodied in part as a honme network interface 306 and a plurality of
external units 207A-207E such as VCRs, nodens, video caneras, etc.

The above described constituent conponents 301-309 are connected to one
anot her via a bus 310. Together, they provide the various functions of the
i nformati on i nput apparatus as describegy.above with reference to Fig. 1.
The input sheet 209 inmged by the information input apparatus as descri bed
with reference to Figs. 1 to 3 above is explained belowin grater detai

W th ref efgne® sédnfricthredlis eAgblé@scri bed above, the input sheet 209 is
preferably segnenteg into the five category areas A, B, C, D and E.

In the first category area A of the input sheet 209, an authentication icon
is provided for authenticating that gﬁk&icular pl asti c sheet or piece of
paper is an input sheet 209 that wl e permtted to be used with the

information in TORION (NE Pl GRCANNI |

~s

above wi t h ref grepeceto—hrgs—F—2—anf—5—thc H=rentoatTor—rct S
provided as a fe&® f‘f”f“o‘i‘ﬁ“ﬁ‘&f‘é%t pat t privAHAg © Eﬁ]ﬂﬂ%ﬁsi%n iconlin the
category area is imaged hy the ccD {iB&38 UPPE 988 compared with

conpar ati ve i cqnentay Gemulefisde’t or ed i h toRaningof Dight end blaek WPy 301 When the
CPU 301 is ablle to find a match bet weer¢ctanglefiarnappércedgbon i con df the
i nput sheet 209 antly fioen uppenpdgeat i ve | csmanningofiiawercmdddonksdni n t je ROM
307, operation{proceeds to identificalifetanpleofReadefogdgesi ng t he cq&t egory

area B. If no rﬁ@ﬂfmwm%ﬁﬁxglﬁﬁb&%ﬂﬁﬁ&k@% The jvi ewer
205A. In the second category |ajRenBle fbm!1€B44d | cation i En (or

i cons) for assdetatd i1 i U'Tm_ o mat i on
I's provided as e ogrllllipl it ﬁ’gd pttfer q le denti i cation j con has
a directionality—and a predefinec -,--

ori entations. }o dram lowernightedgs o | acanpingntuprer lsft and blocks in sreet 209,
an icon resenbling a key is used. Thersctangioipm lsBedge narrow end| and a

wi de end t hat

veptry from ugperdeflt iedgeal i t}y seamiing ¢fdowenrighttendiblienksi fy| i t s
orientation. F

ther, different orientlainfeetangfe from left edge
entry from lower left edge scanning of upper right end blocks
in rectangle from left edge

The detected end point position is converted to corresponding
command/information, which is transmitted to the control unit 103. In the example shown
in Fig. 13, the end point position of the finger is converted to the corresponding area
number "6". In Fig. 13, the area indicated by cross hatching is a block within the category
area E corresponding to the area number "6".

Finally, the control unit 103 executes processing corresponding to the area number
"6" which is defined in the command configuration information contained in the retrieved
associated information of the identified input sheet 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 recognition target and corresponding information can be made.
The access indication input specifying thé associated information is detected by image

recognition of the access indication input pattern. Thus, dynamic access of information



the identification icon represent different val ues, codes or neanings. In
t he enbodi nent pictured in Fig. 4, each identification icon that serves
as part of the recognition target pattern in the category area B, has
ei ght distinct orientations. Thus, each identification

-14- I con can be oriented such that eight distinct code val ues can be

represented based solely on the orientapion of the icon. Fig 5A illustrates
an exanple of eight distinct orientations for the key shaped icon with one
of eight distinct code val ues assigned to each orientation. Thr ough

the use QhnjbehrriRdloaMusaghkéRpaltiotit&pardisplayedrdrenitatic inediugn.t oget her in a
sequence, many nore distinct codes_can be represented. For exanple, using a
sequence of f olhe reeRsmitign @rget pritare irot lisited 1A akenphapegpatigmsas indhe above

orientatign ' r : I : o T r of
Vel ves t 1podbed eptbimed HNaniioy MEChdRth Bitis6RE SEEBRGRIOT M IURE
conput ed Wscdntihingshe shape and the drizntatios of athepreepritioh Hafberns, for example, as

ori ent ati gne) Lerr1*(8 orientati ons)[err) (8 orlentationshigcrl= glerr) =

Also, after recognition of the input sheet 209, the input/selection 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,.

In an information input method according to the present invention, a recognition
target pattern having a rotation mode in which a code is defined by an orientation is
appended onto an object surface, and in response, code information corresponding to the
rotation mode of the recognition target pattern is inputted by image recognition of the
recognition target pattern. Thus, many different of code values, corresponding to the
different rotation modes, can be generated for a given recognition target pattern. Further,
the number of code values can be significantly increased.

An information input sheet according to the present invention has a display area
having at least an area in for input information and an identification area for an
identification code of the input information. In the display area, the identification code of
the input information is embodied as a recognition target pattern having a rotation mode in
which a code is defined by an orientation. Thus, many identification code values are
available for a given recognition target pattern, so that the number of unique identifiers per
unit area is significantly increased.

Also, in an information input sheet according to the present invention, because a

position correction area is provided at a plurality of locations in the display area, and each



Usi ng the exanple orientation val ue assignnments depicted in Fig. 5A 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 corregtion marks are provided. The
position correction nmarks are used for perform ng position correction of
the i mage picked up by the CCD video canera 201. In the fourth

cat egory r@%ﬁgn RorrBctiirPRbBA FR IR PP SEELrFQtioh Meark SiRforkratiBe FérifePfofming

selectio Ication. By selecting a graphic in area D, the user can select
i nf or mat ipesitiontvookction diirygy the sdagarecognitivore processii/cape determineddraplanyed i n

t he cat egog.rﬁ%area E of t.he iﬁ%m sheet 209. That is, the category area D
is used t% BRSO GITERCHOR AN cat i on “whenever the selection information
provi d?d In tths@,aEn%ﬁhYorﬂ{aﬁan Eﬂ;ﬂi dédlee hdtoeding ket p?&%pt dvédtRnstengof he
selection information displayed on the viewer 205A. This allows the

i nf or mat i avinpwisbeetaywith p plusality®d positian serreetion marks dnsurgsdhatdbe eeepgriionpt i ons
not present in t Ly . V] i : Y r exanpl e,
as shown W*Pﬁ@e ??\%A%Sﬁlcgg)a?%o@\’;ﬁ Aﬁ%g#tl?é)fﬁ%‘éﬁ%%? §§ér lrngo eaél m%}glgphi CcCs are
provi ded agpacaiis dTtus, thesacuity o thelteesgrition pldoessand wverallisystaimyis ataiwiainedd
graphic in category area . .D to performthe shiftjng of g cyrsor apd/or the
det er mi naby BFFVERUDE a JRepgnitien rgstpatigr Fombsipesaisperseiird pt g’?éﬁ"‘lﬁ‘l‘“ﬁ% vi ewer

205A ALt Boualhahlif b sREQUIEthsllt dFAposbRERr area D can be

enbodi ed as”an up, do right “arrow
An information input apparatus according to the present invention includes an

information input sheet. The information input sheet includes a display area having at
least an input information area in which input information is provided. The display area
of the information input sheet also includes at least one identification area in which an
identification code of the input information is provided. The identification code of the
input information is embodied in the display area as a recognition target pattern. The
target pattern includes a rotation mode characteristic which is defined by the directional
orientation of the target pattern. Imaging information is obtained by imaging the
information input sheet with an image pickup unit. The recognition target pattern on the
information input sheet is recognized by an image recognition unit processing the imaging
information output by the image pickup unit. Based on the imaging information of the
identification area, the rotation mode of the recognition target pattern is determined. As
mentioned above, the rotation mode of the target pattern specifies an identification code of
the information input sheet. Once this determination has been made and the information
input sheet has been identified, information entered via the information input sheet is
authenticated by authentication processing means. Thus, information may be securely
entered using an identified information input sheet. Also, many different identification
code values, corresponding to the different rotation modes, can be generated using just one
recognition target pattern on the information input sheet. Thereby, number of
identification codes available for identifying different objects are significantly increased.
Thus, the present invention provides an information input apparatus, an

information input method, and an information input sheet which the user can easily



figures to provide cursor novenent functions, the graphies are not

. necessarily limted to such arrowhead shaped figures and the functions are
not necessarily limted to such cursor novenment functions. For
exanple, if the input sheet is to be used as a conmon nedi um f or
controlling both a VCR and an audi o system graphics for controlling
functions common to both external devi-2és are provided. VCRs and audi o
systens frequently have functions in comon such as, playback, stop, and
record functions. Thus, by associating graphics in the category area Dwth
command operhteguittaiut diveéthf becomingawasieiof haidwaire: d & additienidbel present émsntign

s chaef e ert oS oAl B AR BB PR S Bog > "
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cursor shift commands, and play, stop,” and record commands. But for

exanpl g, aﬁ‘éﬂsi ﬁledbfﬁmtnf%ﬂ@iog erpr@i@tri?v@'tmlaéﬁo epablsh psignifingntinbeeasgsed f or
o it o ge ek 8 Wkle Ml pef il preR SN ih BrifhudcaRbior OOk 'R

i nf or mat iagclél. spl ay node. Recal | that command configuration information is
copied into the tenporary storage unit within the control unit 103 once an

i nformation shértousether modifications and alterationsiip the strschye and method of he cont ent
toh e . ; JrueeT ) . .
0 e s %ag% lof this ﬂfw/gfég&lﬁ lr:]vﬂti‘ R%X@a#?xﬂ k& thos@siifl€d idihe r&%ﬁhﬂ%t ! n

apparatus 100 1's provi category area I's conternts
| i sting deomlbize scdps phdagmidt oftheimwentiod.f Althonghthy snveltion basbgehelesdribedam be

di splayed in the farm of. a tabl hat enuner at eneral topics arranged
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invention as claimed should not be unduly limited to such specific embodiments. It is
intended that the following claims define the scope of the present invention and that
structures and methods within the scope of these claims and their equivalents be covered

thereby.



map anal ogous to a hyper-text transmission protocol (HTTP) inmage nmap used
.on Wrld Wde Wb (WWN pages on the Internet, and/or as a detail ed index
that item zes each an every bit of substantive information availahle.in a
al phabetical order. By viewing the information descr bﬂdsgnﬁwhhssdﬁﬁégbry
area E, the user can learn what information is access$i bl e rEfACERe

particular input sheet 209 currently ippged by the Vi deo canera 201.
In addition, once a particular input sheet 209 is recogni zed by the
i nformation i nput apparatus 100 shown in Fig. 1, the user may select from

t he conteﬂﬁixgqgg@ﬂgﬁyggblsprOV|ded in this category area E by sinply
pointing to the desired itemof information within the contents

i nformation. The st ep of pointi ng provi des an indication selection
- 16- i mage p te at. ca nlze t he.interface system 100.

reco
The i ndi cation ?’fB’IB’P fié:(? BIﬁ"ﬁgsh‘fKtS ovided to the control

unit 103 whicha dﬁﬁhﬂﬂlr@aﬂtﬁgétfﬁaﬁain&@fﬁﬁ abjeR €l Qlirgdce] the tarpEqsa@es IFing a rotationAS an
exanpl e, consider the input sheet 209 of Fig. 6. The category area E

i ncl udes Boge shsrein pﬁa@@smﬁned byerosientatien obibe tasget pattem; grdiphi cs 600 t hat

represent inputting code information corresponding to the rotation mode of the target pattern

by image recognition of the target pattern.

2. The method of claim 1, wherein the orientation of the target pattern is determined

relative to a position correction mark appended to the object surface.
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the six different control buttons provided an intuitive set of controls
: that correspond to the VCR functions of play 610, stop 620, pause 630,
rewi nd 640, fast forward 650, and eject 660. This exanpl e arrangenent

allows the user to easily operate the VCR using the six-eontsof;
Al t hough the information contents described in the a%}é'éoﬁ‘yl’{ ¢ ¥
iki || ef=

expl ai ned using the control buttons fo’6a VCR one
realize that many different devices can be controlled using an appropriate

i nput sheet 209 and, in particular, that the information contents are not
necessarid-y | i/ indermasion jpputvheet CBMPASINEL Ut t ons. As a further
exanpl e, the e AL ion in the category area E could be in the
formof a sericée)&siglts)l?&%enus. dliﬁ%s in response to the user pointing to a
particul ar menu i n darhmpoainégomtioaara iff whichnigpet ihforgetion & motidedjaadt di spl ay
of menu itens that correspond to t.he.selected.genu is.di splayed on the
Viever 205A Thus, Bdsaefieanirg R ehidepincation sors ooMe st it h 1 nk

i nformation angfsRIERBAG srovidegur ation information which inctudes enbedded
processing commands and position information, the display of. link

i nf or mat i on anwheriscthe identifitationecodaiof theddpytriotremetion prayidedrinithe s enabl ed.

In this ex e..a _subs ent |ist of nu lte re,.di.spl ayed on t.he viewer
205A | n rERBeLR 3RS W Dbolal tea ol W98 ate? B biBE N BRp RPhop
initial rRBh@cOdB®s défitied byairieAfAfion OP R tagget pattedssoci at ed | i nk

i nformati on and conmand configuration information are copied into the
tenporary storage unit within the control unit 103 once an information
sheet 209,is a i i { £l . . j i ystem
structured as 3&%?@%’2@@&8@8&%&?%@%@& gg{)eér}ut eidé?#lé}'niﬁte %@%@%s out
i denti fi cehd onmpirequaiibnrgriection steas diftyibngdtdver thy pikspidy dreqehclspettion209 bei ng
used. This happens aonce .t he input sheet 209 has been authenticated by

aut hent i c§PTeHonFRdBcuding aposition GopgfoMate i nput. sheet 209 recei ved
fromthe CCD video canera 201. The authentication processing is
carried out by first performng pre-processing, SUusi§hesttas BkanRiepleced on of

noi se, variable density processing, and adj ustnent HI"lﬂlmfm' IHII

I




-17- val ue. Next position correction is perforned. The systemthen

. proceeds to extract the center of mass and contour of thegilthent jgat:eQ
icon used as the recognition target pattern in the category aggasésgt th

upper center of the input sheet 209. Finally, the systenrattenpts—to match

the image information with a stored the authentication icon pattern.

Next identification processing takes pR@ace. For exanple, as shown in the

flowchart of Fig. 8, pre-processing (S801) is first performed, such as,

el imnation of noise, variable density processing, and adjustnent of a

t hr eshol 8. val de infermation damit appasatub gomprigiogi nf or mat i on obt ai ned as i magi ng

out put of the ()C[%vi deo canera 201 f.ocused .on the input .sheet. 209. Then,
position corr@&t’?&ﬁ“ﬁ?%‘é‘ggf e%@%‘b‘?)“%as‘%ﬁ%l?}' 8’?&3‘8\“{5‘% af‘i‘?%‘ﬁ “t(‘]fé) e%mfnng and
nMeasur i Ngrea iRHi¢H mpat infdtiniationas pdvidedtdng ah idGeificatict 4re4 irowhieh ahhe position
correction mark _provided in the category area C preferably.]located at the

four cor Adgndifigatiemeodenfthe wpubinforgmtionpepronided; ¥ whereiadthé slenphieativasi ng

(S802) t : : ' ' . Sy . .

Cor r ebporsdis aF{te otk ol AR kAL Bfcgt deEm RN RIS which 2

pr ocessi rngd¢ 88defned by taheriedtation bf theet tarpet pattesn;pr ovi ded as a recogni tion
target pattern in the category area B of the inpuf sheet 209 is carried out
and det er i nat3"i3gF KEALR Y feem@s)msﬁheélwp&qyaﬁréﬂ @Sr\nfgﬁ‘ﬂén‘?’kmﬁ%tr Fhred.

and generating corresponding imaging information;

an image recognition unit for performing image recognition on the target pattern
using the imaging information from the image pickup unit wherein the imaging
information includes an image of the identification area of the display area of the
information input sheet; and
processing means for determining the rotation mode of the target pattern as
| recognized by the image recognition unit so as to determine the identification code of the
information input sheet and authentication information included on the information input

sheet.

6. The apparatus of claim 5, wherein the information input sheet includes one or
more position correction areas distributed over the input sheet and each position correction
area includes a position correction mark, and

wherein the image recognition unit includes position correcting processing of the
target pattern using the imaging information from the image pickup unit wherein the
imaging information includes an image of the position correction areas of the display area

of the information input sheet.
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In the position correction processing (S802), the positivbnal shift froma
reference position is detected based on the imge information obtained as
I magi ng output of the CCD video canera 201 focused on the category area C
of the input 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 positio8error. For exanple, coincidence 900

occurs if th ' r [ qoe | I 10,ggcurs if
t he i nput sh&%ilf%ﬁtm* é@%@'o%%%fﬂlwg%iﬁéﬁﬁ' upper right
920 occurs if the input shaNFORMATIONt GNPUR ARPARATUSf to the right. Unless
the coincidence 900 pattern is detected, position correction is then
carried out by mathematically transfggddmcd he coordi nate system of the

i mage recognition in accordance with the direction and magni tude of the
positional shift. In the extraction, processi gg of 't

: . he £\, :
i denti fi cati onARdwfermaiiersinput appagatys, an infermation ipput method, 294 an PERENtPn evel
and a cir ' . [ f L. gge
Tl or mat | DR ch &L b o oD iRl By 0l b B et B s
on the hratwgerare provided. oin infiermationtinmit sheet dxdydeaa dispbayaremhaviigg ad hput n
Fig. 10, the center

identific ‘P‘H}?WB&F]“?@;'PP&&”E?’ES}#P%PS‘% gﬁgg 551%%@%6‘?;&%{93889 oo of the input

-18- information is provided. The identification code of the input information is provided in
the display area as a target pattern having a rotation mode in which a code is defined by a
directional orientation of the target pattern. An image pickup unit generates imaging
information from imaging the information input sheet. The imaging information includes
imaging information of the identification area of the information input sheet. Based on
this imaging information of the identification area, the rotation mode of the target pattern,
as recognized by an image recognition unit, is determined. The rotation mode specifies
the identification code of the information input sheet. Information on the information

input sheet is authenticated by authentication processing means.

Figure 1



indicated by a white spot and the circunscribed rectangle is indicated by a
.broken 1|ine. In the rotated i con 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
direction characteristic table defines the eight different orientations in
ternms of two paraneters; the center of mass and the aspect ratio of the
circunscri bed rectangle found in the identification icon extraction
processing (S803). The direction characteristic table is expressed as shown
below in Table 1. It is predeterm ned based on the conditions indicated by
characteristics of each icon orientation. For exanple, the second row of
the table is read as: "if the aspect rhtio of the circunscribed rectangle
is 2.5 or greater and the position of the center of mass is in the upper
hal f of the circunscribed rectangle, the rotated icon is oriented
downwar d. " Based on the assignnent of the icon's orientation with a code
val ue 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 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 nmass
| ocated in upper half of rectangle ri ghtward
aspect ratio 2:5, center of nass 100
located in left half of r,e{éggliGE | gf't war d
aspect ratio 2:5, cepgpr-~pf T
105 f 102 101
) el
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108 — —~109
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| ocated in right half of rectangle upper rightward
aspect ratio 1:1, center of nass

| ocated in |ower left area of rectangle | ower rightward
aspect ratio 1:1, center of nmass
| ocated in upper left area of rectangle upper leftward
aspect ratio 1:1, center of nass
| ocated in |ower right area of rectangle | ower |eftward
aspect ratio 1:1, center of nmass
| ocated i n upper right area of rectangl%/14 Next, the rotated icon
code sequence found fromthe four rotated icons (i conpared with
a pre-defined rotated i con code group d5_3snO iln F{g. 11. The best match
between the rotated i con code sequence |a dléﬁm%Lf t he pre-defined code
groups is selected as the rgjated igon [cpdOof {tihe | nput sheet 209. The.
best match is determ ned by & indi ng p ned fotated icon code group
with the smallest sumof dif{}dRences batw&dp [t fpg_reppective parts of the
pre-defined rotated icon cog? roup ang ol 4t ed] i con code sequence. |f
the sumof differences of al pr e- definee— qt at Fd 1 con code groups
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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 association between the
recognition result of the recognition target by the inage recognition unit
102 and sone of the information stored in the storage unit 104 can be
made. If an association can be nmade, that information is accessed. That
is, if association with information stored in the apparatus itself can be
made, the associated information is inmediately accessed. If there is no
information associated with the recognition result fromthe inmage
recognition wunit 102 that is currently stored in the storage unit 104, the
recognition result is transmtted to 3¢h8 information distribution unit
106. In this case, the associated information is stored in the
information distribution unit 106 or the information processing unit
existing in the external comrunication network connected to the
information distribution unit 106. Thus, after the information associ ated
with the recognition retult of the recognition target by the inmge
recognition unit 102 is | ocated by the information distribution unit 106,
the control unit 103 reads the associated information into the tenporary
storage unit provided in the contrg it 103. Thus, when

i i fi i i determ nation of its type is

conpl eted, processing is perfornedfbased on the information read into the
t enporary storage_unit provided in th 03. This all occurs

in response t§ t he i nput/ sel 4 ti onROMDM t Ife—i BBFe recognition
unit 102. 01—~ Fi gCPb | | i f the steps used in
the input/sel ecti on—tTdircarrom ng by the 1 nyg ognition unit
102. Pre-processing (S 1201) is firggﬁg‘r qrnedBAM 'ﬂﬂﬁ?iéé udes functions
such as, elim nati grof—ngse—varijabl ¢ densS—proressi ng, and
adjustnent of res QM ¥he- pre- pradessi pgg S1241L). gggper f or med on
the i mage 3b?or ng?":‘ 8 Prleq 4s i ngi out Dl!lit of thes vi deo canera
201 during the
30
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- 20- i nput/selection indication on the input sheet 209 as nade by the
user. Next, position correction processing (S 1202) is begun by
detecting a positional shift as shown in Fig. 9 based on the inage
information of the position correction mark provided in the category area C
at the four corners of the input sheet 209. Position correction processing
(S1202) proceeds by conputing the nmathematical transformation of the

coordi nate system corresponding to the magni tude and direction of the
positional shift as described above with reference to Fig. 9. As a result,
position-corrected binary inmage information i s obtained. In the
next step, extraction processing (S 1203) of the input/selection indication
is perforned, and then determ nati omptdbcessing (S 1204) of the

i nput/selection indication is perforned. In the input/selection

i ndi cation extraction processing (S 1203), a pre-stored original imge of
the input sheet 209 is conpared to a variable-density inage wnfre t he

i nput/selection ipdigatilon is detected. The position-cor|regted

vari abl e-density | i i nformati on whi{&h, for exanple, |cg )9
indicated by a fip shown in fFrg. I3 |E extract eg

pbe a pattern
i f ferenti al
an access
/ sel ection

i mage fromthe or| ¢§E8al |i mage of the gﬂﬂﬂ shieet 209. T
i ndication input pattern is determned for spgecifying th
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indication. An indication area includes the entire extracted differenti al
T1mage. Thus, a circunscribed rectangle and a pixel distribution wthin 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

t hereby the end point position of the pointer is determned. In the
exanpl e enbodi nent of Fig. 11, the entry direction of the pointer is found
by confirm ng whether a |arge number of,pjxels of high density are
distributed on a particul ar edge of the |nd|cat|on area. The category area
Eis 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 corresponding scanning pattern
specified in Table 2. Thus, by scanning only the indication area of the

i mge which is divided in t:!flocks, hi gh- speed detection of the pointer

end point within a -21-
ed. 8"r oo i.\‘

limted scanning area i s en
CODE=1 CODE=2 CODE=3 CODE=4
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CODE=5 CODE=6 CODE=7 CODE=8
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TABLE 2 ENTRY DI RECTI ON SCANNI NG 'PATTERN

.entry fromright edge scanning of left end blocks in
rectangl e from upper edge entry fromleft edge scanni ng
of right end block in rectangl e
from upper edge entry from upper edge scanni ng of | ower
end bl ocks in rectangle from |eft edge entry from
| ower edge scanni ng of upper end bl ocks in
rectangle fromleft edge entry fromupper right edge scanning of
| ower left end blocks in rectangle from |eft edge
entry fromlower right edge scanning of upper |left end blocks in
rectangle fromleft edge entwr/yL4f rom upper | eft edge scanni ng of
| ower right end bl ocks in
rectangle fromleft edge entry fromlower |eft edge scanni ng of
upper right end bl ocks in

rectangle from | efi—edge The detected end point paosition is
converted to corr

ijng conmand/i nformation, which i
the control unit

position of the fi-g

mtted to
nl the example (YK in Fig. 13, 'c poi nt
ip converted to the correspondi ng nunber "6".
In Fig. 13, the afeaTmdfcated by Tross tatciimg s a brpck—wrtthi n t he
category area E dorrg®ppnding to the area nunber "6".

\*2

/\

620
VCR CONTROL SHEET

B < > i

FIG.6



Finally, the control unit 103 executes processing corresponding to the area
. nunber "6" which is defined in the conmand 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 performed by i mge recognition of the recognition target
pattern provided on an input sheet 209. That is, a static nmedium can be
used as the recognition target and an association between the recognition
target and corresponding information can be made. The access indication

i nput specifying the associ ated inforivtd on i s detected by image

recognition of the access indication input pattern. Thus, dynam c access of
i nformation

-22- can
be carried put using a recognition target displayed on a statijc nedi um
The recogni

[ion target pattern is not limted to a key-shaped Jpattern as in
t he above dpsc i St errf with sone

directional |ty] Therefore, | rigntation of

ot her recoghitijon patterns,| for exanple, as shown in Fig.|14, jan infinite
nunber of d{ff¢rent types 4f i nput sheets 209 can bedefi ped.
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Aléo, after recognition of the input sheet 209, the input/selection
i ndi cation may be performed by nerely pointing with a finger to the desired

i nput/selection indication contents of the input sheet 209. Thus,

t he

i nformation input/output/selection operation may be easily carried out

wi thout directly becom ng aware of the hardware,

and the input/selection

i ndi cation contents can be associated with specified information from anong

a very large volu
enmbodi nent ,

me of data.

I n additi on,
the center of nmss of a variable

circunscri bed rectangle of an icons i

rotated i con code
tenpl ate
i nformation input
target pattern ha
orientation is a
information corre
pattern is inputt

pattern. Thus, ma ILf¥erent

different rotati oh nodgegg- can |ogARRBLE
pattern. FaBOHer]

i ncreased. AN

i nvention has a display

informati on and a
i nput
i nput information
rotation node in
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. However,
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viin
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-23- position correction area including a position correction mark,
~information for perform ng position correction during the inmge recognition
processi ng can be determ ned fromany of the position correction marks.
Al'so, in an information input device according to the present invention,
the use of an input sheet with a plurality of position correction marks
insures that the recognition target pattern of a particular input is
accurately perceived by the information input apparatus. Thus, the security
of the recognition process and overall systemis maintained by preventing a
recognition target pattern from being m sperceived as the recognition
target pattern of a different sheet as the result of a position error.

An information input apparatus according to the present invention includes
an information input sheet. The information input sheet includes a display
area having at |east an input infornm@ildn area in which input information
is provided. The display area of the information input sheet al so includes
at least one identification area in which an identification code of the
input information is provided. The identification code of the input
information is enbodied in the display area as a recognition target

pattern. The target pattern includes a rotation node characteristic which
is defined by the directianal

|- CENTER OF MASS
OF VARIABLE
DENSITY LEVEL

"~ CIRCUMSCRIBED
RECTANGLE

FIG.10



orientation of the target pattern. Inmaging information is pbtained by
imaging the information input sheet wwth an image pickup unit. The
recognition target pattern on the information input sheet is recognized by
an i.mage recognition unit processing the imaging information output by the
i mge pickup unit. Based on the imaging information of the identification
area, the rotation node of the recognition target pattern is determ ned. As
menti oned above, the rotation node of the target pattern specifies an
identification code of the information input sheet. Once this

determ nation has been made and the information input sheet has been
identified, information entered via the information input sheet is

aut henti cated by aut hentication processh&g means. Thus, information may be
securely entered using an identified i HMation i nput sheet. Al so, many
different identification code values, corresponding to the different
rotati on nodes, can be generated using just one recognition target pattern
on the information input sheet. Thereby, nunber of identification codes
available for identifying different objects are significantly increased.
Thus, the present invention provides,an information input apparatus, an

i nformation i nput nethod, ﬁ an |nf I’n’B.tIOI%I nput sheetg Whi ch the user can
easily - 24-
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operate wi thout directly becom ng aware of hardware. In addition, the

~ present invention enables direct association of a snmall, sinple interface
with particular information contained within a |arge volune of data. By

sinpl e operations the user is able to directly access the desired

I nformati on. The present invention also enables a significant increase in

the nunber of unique identifiers per unit area for use in the

i dentification of goods and articl es. Vari ous other nodifications

and alterations in the structure and nethod of operation of this invention

w ||l be apparent to those skilled in the art w thout departing fromthe

scope and spirit of the invention. Although the invention has been

described in connection with specific preferred enbodi nents, it should be

understood that the invention as clai pedl1ghould not be unduly limted to

such specific enbodinents. It is intended that the follow ng clains define

the scope of the present invention and that structures and nethods w thin

the scope of these clains and their equival ents be covered thereby.

-25- What is clainmed is: 1. An information input nethod conprising the

steps of: ~appending a targqt pattern to an object surface, the target
patttern having a rols-a(-é-gs—qq e VWA?{Q a %&%‘f&ﬁ%ﬂ"
CAMERA
. RECOGNITION TARGET
IMAGE
INPUT
) ELIMINATION OF NOISE
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defined by an orientation of the target pattern whose orientaton is
determ ned relative to a position correction mark appended to the object

surface; and i nputting code information corresponding to the rotation
node of the target pattern by position correcting and by inmage recognition
of the target pattern. 2. An information input nedium conprising: a
di spl ay area i ncl uding an input information area in which input

i nformation is provided; an identification area in which an
identification code of the input information is provided; and one or
nore position correction areas in which a position correction mark is

provi ded. wherein the identification code of the input

information provided in the identification area of the display area
includes a target pattern having a rotst}bn node in which a code is defined
by an orientation of the target pattern. 3. An information input

appar atus conpri si ng: a) an information input mediumincluding a

di splay area having 1) an input information is provided, 2) an
identification area in which an identification code of the

— CIRCUMSCRIBED
RECTANGLE
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SRR

NS AT L e
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input information is provided; and 3) one or nore position correction areas
in which a position correction mark is provided; and wherein the
identification code of the input information includes a target pattern
having a rotation node in which a code is defined by an orientation of the

target pattern; b) an image pickup unit for imaging the display area
of the information input medi um and generating correspondi ng i magi ng
i nformation,; - 26- c) an image

recognition unit for 1) processing of position correction using the imaging
information fromthe inmage pickup unit wherein the inmaging information

i ncl udes an inmage of the position corragyilan area of the display area of
the information i nput medium and 2) perform ng i mage recognition of the
target pattern using the imaging information fromthe image pickup unit
wherein the imaging information includes an inmage of the identification
area of the display area of the information input nedium and

FIG.14



d) processing neans for determning the rotation node of the target pattern
as recogni zed by the inmage recognition unit so as to determ ne the
identification code of the information input medium 4. An information

i nput met hod conprising the steps of: appending 1) a target pattern
defining a code to an object surface and 2) a position correction mark used
for detecting a positional shift of the object surface: and I nputting
code information corresponding to the target by position correcting and by
i mage recognition of the target pattern. 5. An information input medi um
conpri si ng: a display area includi4ayas an input information area in
whi ch input information is provided, an identification area in which
an identification code of the input information is provided; and one
or nore p03|t|on coﬁhnhx3&) areas in whi URCsE position ggdé ¢sgi on mark is
provi ded i | cat de '
I nformatio N I cat muHm ao i “ a
i ncl udes a Iy a co _
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6. An information input apparatus conpri sing: a)—an-Lnfornation

i nput medi umincluding a display area having 1) an in UHEPDKQ%ﬂBﬁ

i n which i-nput =274 i

provdi ed, 2) an identification area in which an |dent|f|c?
dobt

I nput infornation is provided, and 3) -gge or nore posjtto
i n which a”$05|t|o corrﬁctlon mark i s provided, and
i denti fi caf?dn DL dtME

defini ng alcodean infdymathoni imget prekipd uedtpf e in

1P hput information includes a target pattern
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correction areas of spl ay

orlentaton 1s determlned relative to a position correction

mark appended to the object surface; and
inputting code information corresponding

to

the

rotation mode of the target pattern by position correcting

and by image recognition of the target pattern.

2. An information input medium comprising:
a display area including

an input information area in which input information is

provided;

an identification area in which an identification code

of the input information is provided; and

one or more position correction areas in which a

position correction mark is provided.

wherein the identification code of the

input

information provided in the identification area of the

display area includes a target pattern having a rotation

mode in which a code is defined by an orientation of the

target pattern.

3. An information input apparatus comprising:

a) an information input medium including a display

area having 1) an input information is provided,

2

) an

identification area in which an identification code of the

input information is provided; and 3) one or more position

correction areas in which a position correction mark is

provided; and wherein the identification code of the input

information includes a target pattern having a rotation mode

in which a code is defined by an orientation of the target

pattern;

b) an image pickup unit for imaging the display area.

of the information input medium and generating corresponding

imaging information;

AR A
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area of the information input mediumand 2) performng i @gnegmgnltlon of
thé target pattern using the imaging information fromthe T"Ckup unlt‘
wherein the imaging information includes an i mage of the i e tlfL%@b!Qﬁz v
area of the display area of the information input nmedium l
processing neans for determning the eade defined by the t %efﬁ“as

recogni zed by tfe i ngge ﬁ% Iﬁ(ﬂééﬁ#iﬁ&énsﬂ?ﬁé g%rdefﬁr Qﬁn

i dentification code on 1 npu of
clai m 3, vipesbihow ggrmcm@a ﬂ&ipﬁeﬁhﬁnémé§9aﬁné|§€ﬂ@¢|l@m mrn:etlm ea in

whi ch a preggser pidrGponaLat kWharEank the RRYi$Ed infotmathlth Medivmal claim
5, wherein thg display area further includes an operatlon chojce area in

which a prddet®age Rfd ik Pasidd ot cRTFECHAsn 8882 Of d-he tHieRAN #KeF cl ai m
8, wherei nof hehdl sphiyrmsedon uinpeit |imedigesand cmerpérﬁarmhﬁgceu@d@ i n

ahi ch 2 PTESEBILIGY OB 2LLgn (Bt QLRUR woshl Ui TR clalm

information from the image pickup unit wherein the imaging
information includes an image of the identification area of
the display area of the information input medium; and

d) processing means for determining the rotation mode
of the target pattern as recognized by the image recognition
unit so as to determine the identification code of the
information input medium.

4. An information input method comprising the steps of:
appending 1) a target pattern defining a code to an
object surface and 2) a position correction mark used for
detecting a positional shift of the object surface:
and
inputting code information corresponding to the target
by position correcting and by image recognition of the
target pattern. |

5. An information input medium comprising:

a display area including

an input information area in which input information is
provided;

an identification area in which an identification code
of the input information is provided; and

one oOr more position correction areas in which a
position correction mark is provided

wherein the identification <code of the input
information provided in the identification area of the

display area includes a target pattern defining a code.

6. An information input apparatus comprising:
a) an information input medium including a display
area having 1) an input information area in which input

A



I's provided.

-27-.

information is provdied, 2) an identification areal in-wiich—

an identification code of the input information is provided,
and 3) one or more position correction areas in which a
position correction mark is provided, and wherein the
identification code of the input information includes a

target pattern defining a code;

b) an image pickup unit for imaging the display area
of the information input medium and generating corresponding
imaging information;

c) an image recognition unit for 1) processing of
position correction using the imaging information from the
image pickup unit wherein the imaging information includes
an image of the position correction areas of the display
area of the information -input medium and 2) performing image
recognition of the target pattern using the imaging
information from the image pickup unit wherein the imaging
information includes an image of the identification area of
the display area of the information input medium; and

d) processing means for determining the code defined
by the target pattern as recognized by the image recognition
unit so as to determine the identification code of the
information input medium.

7. The medium of claim 3, wherein display area further
includes an operation choice area in which a predetermined
operation mark is provided.

8. The medium of claim 5, wherein the display area further
includes an operation choice area in which a predetermined
operation mark is provided.

9. The medium of claim 8, wherein the display area further
includes an operation choice area in which a predetermined
operation mark is provided.

10. The medium of claim 9, wherein the display area further
includes an operation choice area in which a predetermined
operation mark is provided.
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