.

By
o oud

eV

g

S

* eage

b
&

v
Ll

e

15

20

TITLE OF THE INVENTION

 COMMODITY IMAGE DATA PROCESSORS, RECORDING MEDIUMS

' WHICH CONTAIN A COMMODITY IMAGE DATA PROCESSING PR@GRAM,

AND TMAGE PICKUP AIDING APPARATUS
BACKGROUND OF THE INVENTION

The present invention relates to commodity

‘image data processors which pick up, store and manage

an image of a commodity and recording mediums which
contain a commodity image data processing program and

image pickup aiding apparatus which aid in the pickup

‘of the image of the commodity.

Generally, supermarkets pick up an imdge of

' a commodity independeéntly, and publicize the commodity

by placing its image on &n advertisement. Pickup

of such commodity image is performed by an expert
photographer within & special studic, but its cost
is high. Thus, it is necessary for a store clerk to
be epasily able to pick up an image of a commodity.

In order to satisfy stch need, an image pickup aiding

apparatus has been studi&d and developed in the past.

In the image pickiup aiding apparatus of this
type, a commodity is piaéed within the”apparatus

body and spotlighted from its side by an illumining

dewvice. 1In this sta%é; dn image of a front or top -

 of the commodity is ektétnally pick up by a camera.

However, the spotlight is locally strong. Thus,

uneven illumination would occur on the spotlighted side
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of the commodity and no clear image can be obtained.

In the image pickup aiding apparatus, a camera 1is
fized by a tripbd when the front image of alcmmmndity
is picked up. ¥When a top image of the commodity is
picked up, the photographer is required to piék up that
image with a camera in his or her hand. Thus, this
work is troublesome.

The present invention is intended to provide a
clear picked-up image with reduced uneven'illuminatich
and to easily pick up images of at least two faces of
an cbject as a commodity.

In a commodity managing system which manages
picked-up images of objects such as commodities,
management of individual commodities include c;eating
and storing a list of commodity management data
inclnding codes, names, sizes and weights of f
commodities for corresponding picked-up images of
the commodities.

Such commodity management data are used by
a managing party as well as in advertisements,
pamphlets, cataloés, etc., or by showing them then to
its clients. Thus, the image of commodity is required
to be picked up well so that its attraction is brought
out to a maximum.

Conventionally, in order to create such commadity
management data, images of a commodity are picked up

by a professional photographer oxr a person skilled
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in picking up the image of the commodity, variﬁus
commodity information on a commodity code,.name, size,
weight, etc., is manually added to the picked-up imége
data to thereby obtain a list of those data.

However, it would take much time and labbr
for even a skilled person to create such coﬁmédity
managenent data manually in a real field of ‘commodity
sales where many kinds of ccmmoditigs are handled.

Especially, in a large-scaled store such as
a discount store or a supermarket, it is necéssary
that a non-skilled person such as a part-timer
prbduces such commodity management data. In this case,’
it further takes much time and labor as well as it is
very difficult to pick up images of the individual
commodities well like a professional or expert |
photographer.

It is therefore an object of the preseht'invention
to provide a commodity image data processor capable
of easily creating commodity management data which
includes commodity image data and information items
in corresponding relationship, and a recording medium
which contains a commodity image data processing
progranm.

Another object of the present invention is to
provide a commodity image data processor and program
recording medium capable of easily picking upla clear

image of commodity with reduced uneven illumination.
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BRIEF SUMMARY OF THE INVENTION

The features of the present invention are as
follows: When classification data on a commodity whose
image is picked up is input by input meansland an image
of the commodity is picked up by an image pickup device,
the image data is stored and managed in correspondénce
to the input classification data. Thus, aﬂﬂbrding
to the present invention, only by rgpeatingliﬁput of
classification data on warious commodities and pickup
of the images of the commodities, commodity management
data are easily created.

According to one aspect of the present invention,
there is provided an image pickup aiding apparatus
cooperative with an image pickup device to aid the
image pickup device in externally picking ﬁp an image
of an object placed within a body of the image pickup
aiding apparatus, comprising illumining means provided
on the side of a front of the body of the image pickup
aiding apparatus at a position above the bndy'of the
image pickup aiding apparatus and closer to the object
than the image pickup device for illumining the object
on its front side from above, and moving means for
moving at least one of the image pickup device and
the object to move an image pickup position of the
image pickup device relative to the object.

Thus, according to the present invention,

the object is illumined from above on the side of its
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front by the illumining device positicned closer to

the object than to the image pickup device. Thus, when
the image of the object is picked up, a clear imagse is
obtained with reduced uneven illumination. At least
one of the image pickup device and the object is moved
by the moving means, so that the image pickup position
of the image pickup device relative to the object is
changed. Thus, the images of at least two faces of

the object are easily picked up.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS Df THE DRAWING
FIG. 1 illustrates a system including a first
embodiment of an image pickup aiding apparatus with its
several parts being omitted for illustrating purposes;

FIG. 2 is an exploded perspective view of a part
of the image pickup aiding apparatus; |

PIG. 3 is a perspective view of a partially folded
image pickup aiding apparatus; .

F1G. 4 is a diagrammatically cross~-sectional view
of the image pickup aiding apparatus of FIG. 1 placed
in an image pickup aiding state;

FIG. 5 is an enlarged cross-sectional view of
a rotary stage of FIG. 1;

FIG. 6A is a plan view of a base of the rotary
stage of FIG. 5;

FIG. 6B is a side view of the base;

PIG. 7 is a block diagram of the image-pickup.

aiding apparatus of FIG. 1;
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FIG. 8 illustrates a main composition of a RAM
of FIG. 7;

FIG. 9 illustrates a commodity file of FIG. 8;

FIG. 10 is a flow chart of a whole opefation
of the image pickup aiding apparatus of FIG. 1;

FIG. 11A is a cross-sectional view of a modifi-
cation of the first embodiment of the image 'pickup
aiding apparatus; .

PIG. 11B shows a rotary stage of the image pickup
aiding apparatus rotated through 180 degrees from
the state of FIG. 11A;

FIG. 12A shows a second modification of ;he first
embodiment of image pickup aiding apparatus placed
in a state where a front image of the commodity is
picked up; |

FIG. 12B shows the second modification of the
first embodiment placed in a state where a top image
of the commodity is picked up;

FIG. 13 is a perspective view of a second
modification of the pickup aiding apparatus whose
several parts are omitted;

FIG, 14 is a front cross-sectional view of
a camera base of FIG. 13;

FIG, 15 is a side cross-sectional view of
the camera base of FIG. 14; |

FIG. 16 is a plan view of a camera placed on

the camera base of FIG. 14, illustrating the rotational



10

15

20

25

direction of the camera by the camera base;

FIG. 17 is a fragmentary perspective view
of a main portion of a second hinge mechanism of
an illuminating device of FIG. 13;

FIG. 18 illustrates the whole compesition of
a third embodiment of the image pickup aiding apparatus
{commodity image data processor) according to the
present invention;

FIG. 19 is a perspective view of a size measuring
device attéthed removably on a rotary stage of the
commodity image data processor;

FIG, 20 is a block diagram of the commodity image
data processor of FIG. 18B; |

FIG. 21 is a circuit diagram of a motér driver
of FIG. 20;

PIG. 22 illustrates a main composition of a RAM
of FIG. 20;

FIG. 23 illustrates the contents of dafa.in
a photo classification code data memory provided in
a RAM of the controller;

FIG. 24 illustrates the contents of data in
a learning data memory provided in the RAM; |

PIG. 25 illustrates the contents of data in
a commodity file provided in the RAM;

FIG. 26 illustrates the contents of data in
an image buffer provided in the RAM;

FIG. 27 is a flow chart of a learning process'
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performed by the commodity image data processor;

PIG. 28 is a flow chart of a commodity examining
process performed by the commodity image data
Processor;

FIG. 29 is a flow chart of a commodity image
picking-up process performed by the commodit?iimage
data processor; and

FIG. 30 is a flow chart of an automatic size
measuring processes involved in the image pickup
process performed by the commodity image data
processor;

FIG. 31 is a flow chart of a shutter operating
process involved in the image pickup procesé of
FIG. 29; |

FIG. 32 is a flow chart of a post-image pickup.
processes involved in the image pickup process; |

FIG. 33 is a flow chart of a process performed
by the commodity image data processor for cbnfirming
commodities whose images are not picked up;

FIG. 34A is a perspective view of a second
commodity centering mechanism of the commodity image
data processor;

PIG. 34B illustrates operation of the second
centering mechanism as viewed in the direction of
arrow A in FIG. 34A4;

FIG. 35A is a plan view of a third commodity

centering mechanism of the commodity image data



Processor;

FIG. 35B is a plan view of the third commodity
centering mechanism in its centering state;

FIG. 36A is a side cross-sectiocnal view of
a commodity fixing mechanism of the commodity image
data processor; and

FIG. 36B is a perspective view of the commodity
fixing mechanism placed in an image. pickup state.

DETAILED DESCRIPTION OF THE INVENTIQN

Refereeing to FIGS. 1-10, a first embodiment of
an image pickup aiding apparatus (or commodity image
data processor) according to the present invention will
be described.

FIG. 1 illustrates a system including a first
embodiment of an image pickup aiding apparatus with its
several parts being omitted for illustrating purposes.
FIG. 2 is an exploded perspective view of a part of
the image pickup aiding apparatus.

FIG. 3 is a perspective view of a partially
folded image pickup aiding apparatus. FIG. 4 is
a diagrammatically cross-sectiocnal view of the image
pickup aiding apparatus of FIG. 1 placed in an image
prickup aiding state.

The image pickup aiding apparatus shown is used to
pickup an image of a commodity 1 {FIG. 4) as an object.
It includes a housing box or body 2 in which the

commodity 1 is to be disposed. The box’'s front 2a
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{left side of FIGS. 2 and 3) is open and has a camera
or image pickup hood 3 attached removably thereto.
The camera hood 3 takes the form of a substantially
truncated pyramid with an oval truncated open end to
which an image pickup camera or device 4 is disposed
close, The camera 4 is a digital one which includes
a CCD {photo~-detector) which detects an image of the
commodity 1 and outputs a corresponding elebtrical.
signal. The camera 4 is supported by a tripod 5,
which includes a tilting mechanism & for inclining
the camera 4 in a wvertical plane, and has the functions
of moving the camera 4 up and down, and rotating the
camera in a horizontal plane.

A lens window 3a is provided inclined at a front
end of the camera hood 3 so that its upper end
protrudes more forward than its lower end 2 to form
an oval opening {(FIG. 4). Thus, a camera lens 4a is
allowed to turn in a front image pickup angle and in
a top image pickup angle.

As shown in FPIG. 1, a rotary stage 7 on which
a commodity 1 whose image is to be picked up is placed
is provided on a bottom of the box 2 at a backward
position. As shown in FIG. 5, the rotary stage 7 is
provided with an elevating mechanism 7a and a rotating
mechanism 7b.

The elevating mechanism 7a is provided with

a control case B placed on the bottom of the box 2 at
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a backward position. An elevating shaft 9 is provided
at substantially the center of the control case 8 so as
to be extendable wvertically through an upper end of

the control case B. The shaft % has rack teeth BSa
provided axially on its outer periphery. Disposed in
the vicinity of the shaft 9 within the control case 8
is an elevating motor 10 whose ocutput shaft has thereon
a pinion 11 which meshes with rack teeth 9a of the
elevating shaft 9. Thus, when the pinion 11 is rotated
by the motor 10, the elevating mechanism 7a m@ves

the shaft 9 wvertically.

The rotating mechanism 7b is provided with a
rotary case' 12 provided rotatably at an upper end of
the elevating shaft 9 which extends upward through the
control case B so as to move vertically along with
the shaft 9. The rotary case 12 is provided therein
with a gear 13 fixed at an upper end of the shéft 9,
and a rotational motor 14. 1In this rotatiﬂg mechanism
7b, the pinion 15 provided on the output shaft of
the motor 14 meshes with the gear 13 so that when
the pinion 15 is rotated by the motor 14 to roll along
the outer periphery of the gear 13, the case 12 is
rotated around the shaft 9.

Provided on the rotary case 12 is a piezoelectric
sensor 16 which measures the weight of the commodity 1.
A base 17 is provided through the piezoelectfic sensor

16 to the rotary case 12. The base 17 has a disc
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top 17a larger in outer diameter than the control
case 8 and a hollow cylindrical side wall 17b so that
when the elevating shaft 5 lowers to its lowest
position, the lower end of the side wall 17b is
positioned somewhat above the bottom of the box 2._.
In this case, the base 17 is sized so that any one
of commodities ranging from a small commodity such as
a small screw to a larger commodity:such as a dog food
can be placed on it. Thus, the box 2 is sized large
enough to receive a large commodity 1 such as the dog
food, and the piezoelectric sensor 16 is such that it
can measure the weight of any of commodities ranging
from a screw of several grams to a dog hood of several
kilograms, |

As shown in FIG. 6A, the upper surfacé of the
disc top 17a has a cross scale 18 to express a X-Y |
coordinate system which represents the positioh ana
size of the commodity. As shown in FIG. 6B, white
adjustment marks 19 are provided at equal iﬁtervals
on the outer periphery of the base side wall 17b to
adjust the chromaticity of the camera 4, for example,
when external light other than that from the illumining
device 25 is irradiated on the commodity 1 in the image
pickup of the commodity 1., Provided within the control
case B is a control unit {not shown) which drives
the elevating motor 10 in accordance with a control

command from a controller (perscnal computer) 35.
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Also, provided within the rotary case 12 is another
control unit {not shown) which drives the rotary
motor 14 in accordance with a control command from
the controller 35 and outputs to the controller 35
data on the weight of the commodity 1 sensed by

the piezvelectric sensor 16.

As shown in FIG. 1, a front display unit 20 and
a top display unit 21 are provided in the vicinity of
the rotary stage 7 to display information on the number
of picked-up images, weight and size of the commodity 1.
Those display units are composed of a liguid crystal
display or a fluorescent display tube disposed so that
the camera 4 can pickup the displayed information.

To this end, as shown in FIG. 1, the front display
unit 20 is disposed so that its display screen 20a
faces the camera 4 at a backward upper position
within the box 2. The top display 21 is dispbsed at
a backward lower position within the box 2 so that
its display face faces upward and hence light from
the display face 21a is reflected through a mirror
plate 31 toward the camera 4.

As shown in FIGS. 1 and 2, the top 2b of the box 2
is open. An illumining device 25 is provided so as to
turn in a vertical plane on teop of the front 2a of
the box 2 to illumine the commodity 1 placed on
the rotary stage 7 from above on the side of a front

of the box 2. As shown in FIG. 4, the illumining
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device 25 has a plurality of fluorescent tubes 27
arranged in a plane within an illumining box 26 so that
light from the respective fluorescent tubes 27 and
light reflected by a reflective sheet 28 provided on
the internal surface of the illumining box 26 is
diffused so as to form an even plane-emission light
source to illumine the commodity 1 placed on the rotary
stage 7 from its front upper position. In this case,
as shown in FPIGS. 2 and 3, illumination adjustment
switches 29 is provided on the outside of the
illumining box 26 to adjust the illumination by
selecting the lighted fluorescent tubes 27. As shown
in FIG. 4, a support arm 3D is provided turnably at one
end on an upper portion of a rear side 2e of the box 2
and engaged at the other end in any one of a plurality
of engaging recesses 26a provided on the side of
the box 26 so that the illumining box 256 is supported
at a predetermined angle over the box 2.

As shown in FIG. 4, the mirrox (reflecti%e) plate
31 which reflects the top image of the commodity 1
placed on the rotary stage 7 toward the camera 4 on
the side of the camera hood 3 is provided turnably in
the vertical plane on top of the back 2¢c of the box 2.
A support arm 32 provided attached turnably at one
end on top of the back side 2e of the box 2 is
engaged at the other end in any one of a plurality

of engaging recesses 3la provided on the side of
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the mirror plate 31 to support the mirror plate 31 at
a predetermined angle over the box 2.

As shown in FIG. 3, by releasing the engagement of
the support arms 30 and 32 with the engaging recesses
26a and 31a, the illumining device 25 and the mirror
plate 3 are turned and disposed on the top surface 2b
of the box 2 with the mirror plate 31 overlapping
with the illumining device 25 to thereby be_félded on
the box 2.

A back plate 33 which closes the back 2c of
the box 2 is provided at a lower position on the
back 2c sc that the back plate 33 can turn tpward
the back of the box 2. When the back plate 33 opens
at a predetermined angle to the back of the box 2,
external light is allowed to be introduced into the
box 2 to illumine the back of the commoditf 1. A scale
{not shown) which represents the height and width of
the commodity 1 is provided on the back plate 33.

A pair of slidable door 34 are provided on this side 2d
of the box 2 so that the doors can slide in.different
tracks to form or close an opening as shown in FIGS. 2
and 3, The inside of the box 2 including the back
plate 33, the camera hood 3 and the sliding doors 34
are coated with a white color.

As shown in FIG. 1, the contreller 35 is disposed
outside the box 2. A display unit 36 such as a CRT is

disposed on top of the controller 35 and eiectrically
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connected to the controller 35. The camera 4, rotary
stage 7, front display unit 20, top display unit 21,
illumining device 25 as well as a keyboard 38, a hand
scanner 39 and a printer 44 are electrically connected
by cables 37 to be controller 35. |

Referring to FIG. 7, the circuit composition of
the image pickup aiding apparatus will be described
next. A CPU 40 of the controller 35 {including
a computer) controls the whole system of thé image
pickup aiding apparatus in accordance with various
programs loaded on a RAM 41, A storage device 42
includes a recording medium 43 which contains
an operating system, various control programs and
data files, and a drive system program for the storage
device 43, The storage device 43 is composed of
a magnetic/optical recording medium/semiconductor
memory such as a hard disc, a floppy disc, an optical
disc and/or a RAM card, provided fixedly or rémovably.
Programs/data stored in the recording medium 43 are
loaded on the RAM 41 under control of CPU 40 as
requested. The CPU 40 can receive programs/data from
other devices via communication lines, store them in
the recording medium 43 and use programs/data stored
in a recording medium provided in another device via
a communication line.

The CPU 40 is connected electrically to the

keyboard 3B, hand scanner 39, display unit 36, camera 4,
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box 2 and printer 44 through a bus to control those
elements in accordance with input/output programs.

The keyboard 38 inputs commodity data and warious
commands. The hand scanner 3B inputs commodity data
such as a bar code which is displayed on a display
screen of the display unit 36 or stored in a commodity
file 41-1 {FIG. 8) of the RAM 41.

While the display unit 36 is illustrated as a CRT
in this embodiment, it may be a plane display such as
a liquid crystal display or a plasma display capable of
providing a color image.

The respective elements within the image pickup

' box 2 include the rotary stage 7, front display unit 20,

top display unit 2 and illumining device 25.

The printer 44 is a color printer of a non-impact
type such as a heat transfer/ink jet type or of a dot
impact type.

FIG. 8 illustrates the main composition of
the RAM 41 which includes various memory areas in
which the commodity file 41-1 seguentially st§res
various commodity data, and as shown in FIG. 3,
stores a JAN code, a front image, a side image, a top
image, a weight, a size and other set data for
each commodity 1. A display memory 41-2 stores as
image data an image of the commodity 1 picked up by
the camera 4. An image buffer 41-3 temporarily stores

image data stored in the display memory #41-2. A work
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memory 41-4 is a work table on which data other than
the image data is processed.

Referring to a flow chart of FIG. 10, the pickup
of an image of the commodity 1 with the image pickup
aiding apparatus will be described. Before the
image pickup operation based on the flow of this chart
starts, the illumining device 25 is supportéd'at
a predetermined angle by the support arm 30 on top of
the box 2, and the mirror plate 31 is also suéported
at a predetermined angle by the support arm 32 on top
of the box 2. A program to realize the respective
functions described in the flow chart is stored in
the form of a program code readable by the CPU 40 in
the recording medium 42 and loaded on the RAM 41.

In this state, first, the code of the commodity 1
is read by the hand scanner 39 (step S1), and then
stored as a JAN code in the commodity file 41-1 of
the RAM 41 (step 52). The commodity 1 is then placed
on the rotary stage 7 within the image pickup box 2.
The user then specifies an image of the commodity
which the camera ¢ picks up {step 53). At this time,
the commodity images to be picked up are for the front,
side and top of the commodity 1.

When the front image of the commodity is to
be picked up, the camera 4 is placed so as to face
the commodity 1, and the rotary stage 7 1is ro;ated

by the rotating mechanism 7b so that the front of
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the commodity 1 faces the camera 4. The rotary stage 7
is then moved up or down by the elevating mechanism 7a
so that the commodity 1 is set at a predetermined
height within the image pickup region of the camera 4.
When the image side of the commodity is picked up,
the rotary stage 7 is rotated by the rotating mechanism
7b in a state where the front image of the Commodity
is picked up so that the side of the commodity-faces
the camera 4., When the top image of the comﬁ@dity is
picked up, the camera is tilted by the tilting device b
of the triped 5 so as to faée the mirror plate 31,
In this state, the rotary stage 7 is rotated by
the rotating mechanism 7b so that the front or side
of the commodity 1 faces the camera 4. When the
commodity 1 is placed on the rotary stage 7, the weight
of the commodity 1 is measured by the piezoeleﬁtric
sensor 15. |

When the image pickup face of the commodity 1]
for example, its front, is specified (step 53), the
camera 4 picks up the front image of the commodity 1
[step 54), temporarily stores the picked-up.image in
memory, and stores the image and its commodity code in
corresponding relaticnship in the commeodity file 41-1
of the RAM 41 {step 55). The CPU 40 then determines
whether the pick up of the image of the commodity 1
has ended (step S6). At this time, when another image,

for example, an image of a side or top face, of
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the commodity 1 is desired to be picked up, the CPU
returns its control to step 83, where it specifies

an image pickup face different from that specified last,
and repeats the above operation. When a plurality of
desired face {for example, front, side and top) images
of the commodity 1 have been pickup, data on the weight
of the commodity 1 measured by the piezoelectric |
sensor 16 on the rotary stage 7 is temporarily stofed
in memory and then permanently stored in correspondence
to its commodity code in the commodity file 41-1 of

the RAM 41 {step 55), and the CPU 40 terminates this
flow-chart operation,

As described above, in the image pickup aiding
apparatus, the illumining device 25 positioned closer
to the commodity 1 than the camera 4 illumines
the commodity 1 from above on its front side, so that
when the image of the commodity 1 is picked up, and
a clear image with reduced uneven illumination is
cbtained. In this case, the plurality of fluérescent
tubes 27 are arranged on a plane in the illumining
device 25 to produce plane emission light of an even
intensity to illumine the commodity 1, so that the
commodity 1 is substantially evenly illumined to
thereby produce no blurs which occurred conventionally
to thereby provide a clearer image. Since the camera
hood 3 which shields external light from the camera 4

is provided between the camera 4 and the box 2,
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the camera is not influenced by the external light

when the image is picked up and hence a good image

of the commodity 1 is obtained. The back plate 33

is provided at the back 2c of the box 2 so as to be

openable through a predetermined angle, so that when it

is dark on the back side of the commodity 1, the back

plate 33 can be opened through a predetermired angle

at its top. Thus, external light is allowed to be’

introduced into the box 2 to illumine the back of

the commodity 1. Thus, a clear image is also picked up.
In the image pickup aiding apparatus, the mirror

31 which reflects the image of the top surface of

the commodity 1 toward the camera 4 is provided at

a position on the box 2 above the commodity 1, and

the camera 4 is supported through the tilting unit 6

on the tripod 5. Thus, the camera 4 is tilted in

the wertical plane by the tilting unit 6, so that

the camera 4 can be directed toward the front of

the commodity or the mirror 31. Thus, the images

of the front and top of the commodity 1 can easily

be picked up. The rotary stage 4 is provided with the

rotating mechanism 7b which rotates the rotary stage 7

along with the commodity 1 placed thereon, so that

when the rotary stage 7 is rotated by the rotating

mechanism 7b, the commodity 1 is rotated and hence

the side image of the commodity is easily picked up.

In this case, the rotary stage 7 is provided



10

15

20

25

with the elevating mechanism 7a which moves the
commodity 1 up and down, so that even when the
commodity 1 is large or small in size, the commodity
can be set at a predetermined height within an image
pickup region of the camera 4. 3Since the rotary stage
7 has the piezoelectric sensor 16 which measures the
weight of the commodity, the weight of the commodity

is autcmatically measured only by placing the'commodity
on the rotary stage 7. The cross scale 18 which
represents the top-plan size of the commodityll is
provided on the top 17 of the rotary stage 7, and

a scale [not shown) which represents the height

and width of the commodity 1 is alsoc provided on

the back plate 33, so that when the commodity 1 is
placed on the rotary stage 7, the size of the commodity
can be known. The white adjustment marks 19 are
provided on the side of the rotary stage 7, so that
when the commodity 1 is illumined, for example, by

the illumining device 25 or spotlighted extérnally,

the chromaticity of the camera 4 can easily be adjusted
to the white adjustment marks 1% and hence a color
image appropriate for the commodity 1 is obtained.

In this image pickup aiding apparatus, the image
of the commodity 1 picked up by the camera 4 is stored
along with the pre-input commodity code in corre-
sponding relationship in the RaM 41. Thus, for example,

the stored image can be displayed on the display
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unit 36 or printed by the printer 44 along with

the commodity code as well as can be easily processed
depending on its use. Since the front display unit 20
and top surface display 21 which display data on

the number of images picked up, weight and size of

the commedity 1 are arranged within the box 2, so that
the information displayed on the displays 20 and 21
can be picked up simultaneocusly by phe camera 4. |
Thus, the image of the commodity 1 and the infbrmation
displayed by the display units 20 and 21 can be picked'
up simultaneocusly.

When the image pickup aiding apparatus is not used,
the camera hood 3 is removed from the front 2a of
the box 2, the support arms 32 and 30 of the mirror
plate 31 and illumining device 25, respectively, are
pushed over sidelong, so that the mirror plate 31
overlaps with the illumining device 25 to theréby be
compactly and conveniently folded into witﬁin the box 2
and easily transported.

While in the first embodiment the camera 4 is.
illustrated as supported on the tripod 5, the present
invention is not limited to this particular cése.

For example, a first modificaticn of FIGS. 11A and 11B
or a second modification of FIGS. 12A and 12B may be
employed instead.

In the first modification of FIGS. 11A and 11B,

an illumination case 26 of the illumining device 25
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has a central opening 26a in a front surface thereof.

A camera hood 3 is attached removeably over the front

surface of the case 26, An image pickup camera 4

is attached through an angle adjusting device 50

to a forward end of the camera hood 3. The angle

adjusting device 50 has a rotatable support shaft 52

within a case 51. The camera 4 and a gear'53 are

attached integrally with the supports shaft. 52.

A pinion 55 is attached to an output shaft of a motor

54 provided within the case 51 and meshes with the

gear 53 of the support shaft 52. When the motor 54

rotates and hence the gear 53 rotates through the

pinion 55, the camera 4 turns around the support

shaft 52. A base 56 on which a commodity 1 is placed

is provided on the top 17 of the rotary stagé 7 within

the box 2. The base 56 takes the form of a V open

at substantially 90 degrees on which the commodity is

placed with an angle of about 45 degrees to the base 56.
As shown in FIG. 11A, in the first modification

of the image pickup aiding apparatus, by placing

the commodity 1 on the support base 56 of the rotary

stage 7 with the front of the commodity 1 facing

the camera 4, the front image of the commodity 1 is

picked up by the camera 4. When the rotary stage 7

is rotated through 180 degrees in this state, the

top of the commodity faces the camera 4 as shown in

FIG, 11B, and the image of the top of the commodity
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is picked up. Thus, only by the rotating the rotary
stage 7, the front and top images of the commodity 1
are easily picked up without moving the camera 4
substantially. At this time, when the front and top
images of the commodity are picked up at different
heights, the support base 56 is moved up or down by the
elevating mechanism 7a of the rotary stage 7 to adjust
the height of the commodity as in the first embodiment.
In addition, the tilt of the camera 4 relativé to

the commodity 1 is finely adjustable by the tilt
adjusting device 50, so that the image pickup angle
can be finely set.

In the second modification of the image pickup
aiding apparatus of FIGS. 12A and 12B, a camera support
arm {moving device) 57 is provided turnably around
one end within the box 2 in the wvertical plane on the
cuter side 2e of the box 2. The camera 4 is attached
rotatably at the other end of the camera support arm 57,
which can be pushed over substantially sidelong so
as to take a horizontal attitude to thereby dispose
the camera 4 before the front of the commodity 1 to
pick up the front image of the commodity 1. By causing
the camera support arm 57 to stand up to dispose
the camera 4 above the commodity 1, the top image of
the commodity 1 is picked up. In this case, a front
plate 58a and a top plate 58b ars attached removably

to the front and the top, respectively, of the box 2.
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As shown in FIG. 12A, when the front image of

the commodity 1 is picked up, the top plate 58b is
supported on top of the box 2 by the support arm 32,
the front plate 58a is removed from the front of

the box and the camera hood 3 is instead attached to
the front of the box. As shown in FIG. 12B, when

the top image of the commodity is picked up, the fronts
plate 5Ba is attached to the front of the box 2, the
top plate 58b is removed from the top of thé box 2, and
the camera hood 3 is attached to the top of the box 2
so as to open at its lower portion on the sidé of

the illumining device 25,

In this image pickup aiding apparatus, the camera
support arm 57 is turned in the vertical plane, sc that
the camera 4 is easily moved to the respective front
and top sides of the commedity 1. Thus, the front and
top images of the commodity 1 are easily picked up.

Referring to FIGS. 13-17 a second embodiment
of the image pickup aiding apparatus according to
the present invention will be described. An element
of the second embodiment similar to that of the first
embodiment is identified by the same reference numeral
as was used to identify that element of the first
embodiment of FIGS. 1-10, and further description
thereof will be omitted.

As shown in FIG. 13, the box 2 of the image pickup

aiding apparatus includes a camera moving mechanism 60
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which holds and moves the camera 4. The mechanism 60
is provided with a U-like swing arm 61 attached by

a first hinge mechanism 62 to a lower end of the box
front 2a so as to be turnable around the hinge
mechanism in the vertical plane. The camera 4 is
provided through a camera base 63 at a free end of
the arm 61. The camera 4 faces the end of the camera
hood 3 attached to the front 2a of the box 2 as in
the first embodiment. The camera hood 3 is made oﬁl
a flexible material such as rubber.

As shown in FIGS. 14-16, the camera base 53
includes a hollow cylindrical control case 64 provided
at the end of the swing arm 61 with a rotating
mechanism 63a and a tilting mechanism 63b being
provided within the control case 64,

In the rotating mechanism 63a, a rotating disc 65
is provided rotatably by guide ribs 65a on top of
the control case 64 with a cylindrical gear Eslintegral
with a lower end of the rotating disc 65 méshing with
a pinion 68 provided on an output shaft of a rotatihg
motor 67 provided within the controller case 64 to.
thereby able to rotate the rotating disc 65 through
360 degrees when the pinion 68 rotates. |

In the tilting mechanism 63b, a tilting motor 69
is provided at substantially the center of the control
case 64, The tilting motor 69 has an output shaft

which extends through a hole 65b provided at the center
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of the rotating disc 65 with a drive bevel gear 70
being provided on the upper end of the output shaft.
A pair of upstanding supports 71 are provided on
the rotating disc 65 so that the drive bevel gear 70
is disposed between the supports 71 of the pair.
A pair of support legs 73 which hold the camera 4 are
provided rotatably to the pair of supports 71 through
a connecting shaft 72, One of the §upport'legs 73 is
provided with a follow bevel gear 74 which meshes
with the drive bevel gear 70. When the drive.bevel
gear 70 is rotated, the follow bevel gear 74 is rotated.
Thus, the camera tilts in the vertical plane as shown
in PIG. 15. The rotating and tilting motors 67 and 69
are provided with position sensors such as encoders to
sense the rotational and tilted positions, respectively,
of the camera 4.

As shown in FIG. 13, an illumining device 25
is provided turnably in the wvertical plane through
a second hinge mechanism [illumining drive mechanism)
75 on top of the front 2a of the box 2., A mirror plate
31 is provided turnably in the vertical plane'through
a third hinge mechanism 76 on top of a back 2c of
the box 2. A back plate 33 is connected through
a fourth hinge mechanism 77 at a lower end of the back
2c of the box 2 so as to turn backward.

All the first-fourth hinges 62, 75-77 are the same

in structure. The second hinge mechanism 75 of
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the illumining device 25 will be specifically described
herein as a typical one with reference to FIG. 17.
The hinge mechanism 75 is provided with a hollow
cylindrical fixed hinge 7B fixed to the box 2, and
a hollow cylindrical mowvable hinge 73 provided
rotatably and coaxially with the fixed hinge 78.

An electric motor 80 is provided within the
fixed hinge 78 with an output shaft:of the motor 80
protruding along the axis of the movable hinge 79
in same. A pinion Bl is attached to an end of the’
output shaft of the motor BO. Attached to thg cuter
periphery of the movable hinge 79 is a case 26 of
the illumining device 25 with a ring-like inner gear 82
being provided on the inner surface of the movable
hinge 79 in substantially corresponding relationship
to the pinion Bl. An intermediate gear group 83 is
provided rotatably to the fixed hinge 78 between
the inner gear 82 and the pinion 81. The intermediate
gear group 83 includes two gears with one of them
meshing with the pinion 81 and the other meshing with
the inner gear 82. |

Thus, in this hinge mechanism 75, a rotation of
the motor 80 is transmitted through the pinion 81
to the intermediate gear group B3, whose rotation is,
in turn, transmitted to the inner gear 82, so that
the movable hinge 79 is rotated relative to the fixed

hinge 78 and hence the illumining device 25 is turned
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relative to the box 2. The motor 80 is provided with
a position sensor such as an encoder, like the rotating
and tilting motors 67 and 69, to sense the tilting
position of the illumining device 25.

A rotary stage 7, a front display unit 20 and
a top display unit 21 are provided within the box 2,
as in the first embodiment. A controller 35, a display
unit such as a CRT 38, a keyboard 38 and a hand
scanner 39 are disposed outside the box 2, as in the
first embodiment. The controller 35 is eleﬁtrically
connected by cables to the display 36, keybcard 38 and
hand scanner 39 as well as to the camera 4,.rbtary
stage 7, front display unit 20, top display unit 21,
illumining device 25, camera base 64, and first-fourth
hinge mechanisms 62, 75-77.

As described above, this image pickup aiding
apparatus produces beneficial effects similar to
those produced by the first embodiment, as well as
is capable of adjusting the illumining angle of the
illumining device 25 which illumines the commodity 1
from above on its front side with the second hinge
mechanism 75 which is an illumination drive mechanism.
Thus, when an image of the commedity 1 is picked up,
the commcdity 1 is illumined well, so that uneven
illumination is reduced compared to the first
embodiment to thereby provide a clearer image.

The commodity 1 is rotated by the rotary stage 7,
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and the camera moving mechanism 60 moves the camera 4
relative to the commodity 1, so that the images of
the front, side and top of the commodity 1 are easily
picked up. When the images of the commodity 1 are
picked up by the camera 4, the operation of the whole
image pickup aiding apparatus is controlled by the CPU
40 and the motor driver B5 on the basis of preset motor
control data. Thus, the images of the commodity 1 are
automatically picked up, so that even a pefson who has
no special photographing technique can easily.pickup
the images of the commodity 1. By controlling-the
whole device manually to detect the operational
position of the device, front, side and top.image
pickup data are easily created and hence motor control
data are created easily for motor controlling purposes.
While in the second embodiment the first-fourth
hinge mechanisms 62, 75-77 are illustrated as
transmitting the rotation of the motors to the
respective elements concerned through the gear
mechanisms, the present invention is not limited
to this particular case. For example, a cam mechanism
may be used instead or a link mechanism may be'usea
which converts the motor rotation to a linear movement
which 1s then transmitted to an element conéerned,
While in the first and second embodiments
the illumining device 25 is illustrated including

the plurality of fluorescent tubes 27 arranged in
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the plane, the present invention is not limited to this
particular case. For example, a plane light-emitting
panel composed of electroluminescence elements may be
used instead.

While in the first and second embodiments
the piezoelectric sensor 16 is illustrated as provided
on the rotary stage 7 to measure the weight 'of the
commodity, the present invention is not limited to
the particular case. Any digital balance ﬁay be used
as long as it can measure the weight of the-cpmmodify 1.

Referring to FIGS. 18-36, a third embodiment |
of the image pickup aiding apparatus according to
the present invention will be described. The.same
reference numeral as was given to similar elements
of the first and second embodiments is also given to
a similar element of the third embodiment, and further
description thereof will be omitted.

The third embodiment does not include a camera
moving mechanism such as is shown at 60 in the second
embodiment. Instead, in the third embodiment, the
camera 4 is set by a tripod 5 so that its lens 4a
aligns with a lens arrangement window 3a for fhe camera
hood 3, and is arranged so as to be turned as shown by

an arrow b in FIG. 18 by a camera tilting mechanism 63

(similar to that of the second embodiment) provided

between the camera 4 and tripod 5 with.the aid of front

and top image pickup angles.
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Since a size measuring device 30 (FIG. 19) which
automatically measures the size of a commodity 1 is
used in the third embodiment, the rotary stage 7
has holes 85a-85d (85b, B5c are not shown) in which
connecting pins 91a-%1d of the size measuring base 90
are fitted,

FIG. 19 illustrates the composition of the size
measuring device 90 attached removably to the upper
surface of the rotary stage 7. The size measuring
device 90 is provided on the rotary stage 7. to measure
the size of the commodity 1 automatically wheﬁ
the image of the commodity 1 is picked up. A top
surface of a base 92 of the device 90 has a strip-like
measuring window 93 in which a pair of L-like measuring
plates 94R and 94L are provided so as to be slidable
lengthwise in the window 93 with one branch of each of
the L-like plates 94R and 94L extending upward through
the window 93 of the size measuring device 90.

A rotation of a rotating shaft 95 of a size
measuring motor (not shown) is transmitted from
a rotational gear 96 attached to the rotational
shaft 95 to a pair of slide gears 97R and 97L to slide
the measuring plates 94R and 94L so as to move closer
to or away from each other as shown by arrows hl and h2
or il and i2, respectively. An encoder 98 is provided
for the rotational shaft 95 to measure a rotational

gquantity of the shaft 95 in the rotational direction of
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arrow j. Data on this rotational guantity is delivered
as representing the measured sliding distances of

the measuring plates 94R and 94L via an image pickup
data control bus 37 to the controller 35.

More particularly, in the size measuring device 30,
the length of the strip-like window 93 on the base top
92 is already known . By sliding the measuring plates
94R and 94L placed at the opposite ends of the window
93 until they come in contact with the commodity 1 and
causing the encoder 98 to measure fhe distances through
which the measuring plates 94R and 94L have.slid, the
width W of the commodity 1 is measured or calpulated.
The height H and depth D of the commodity 1 aie
calculated on the basis of the ratios of the height H
and depth D of the commodity to its width W measured by
detection of edges of the front and side images of the
commodity 1 picked up by the camera 4.

%hen the width of the commodity 1 is measured by
sliding the measuring plates 94R and 94L so as to come
into contact with the commodity 1, the commodity 1 is
placed necessarily at the center of the base 392 and
hence the rotary stage 7.

FIG., 20 is a block diagram cof the image pickup
aiding apparatus of the third embodiment (hereinafter
referred to as a commodity image data processor because
the image data processing is mainly described in

the third embodiment). The image pickup aiding
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apparatus includes a controller {computer) 35 which
comprises a CPU 40 as a center. In this block diagram,
the contents of a RAM 41 are different from those of
the RAM of the first embodiment.

Referring to FIG. 21, the circuit composition of
a motor driver 99 in the third embodiment will be
described next. The motor driver 99 includés a motor
drive circuit 100 and an A to D converter 101.
The motor drive circuit 100 selects and drives one of
motors M1-Mn in accordance with a drive confrol command
from the CPU 40. The A to D converter 101 converts
each of detection signals output from the position
sensors E1-En which sense the respective rotationai
positions of the motor M1-Mn driven by the motor drive
circuit 100 to a corresponding digital signal, which
is then delivered to the CPU 40. In this case,
the motors M1-Mn are used to drive the rotary stage 7,
camera tilting mechanism 64, and first-third hinge
mechanisms 75-77, respectively. The position sensors
El-En include encoders provided at the respective
motors M1-Mn. |

The storage device 42 contains a system program
in charge of a whole processing operation performed
by the commodity image data processor, and control
subprograms which are in charge of a learning process
of FIG. 27, a commodity examining process of FIG. 28,

image pickup/size measuring process of FIGS. 29-32,
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an unpicked-up image commodity confirming process of
FIG. 33, etc. Data on those respective programs are
spread in the RAM 41,

FIG. 22 illustrates the main data-memory
composition of the RAM 41, which includes a commodity
file 41-1, a display memory 41-2, an image buffer 41-3,
a work memory 41-4 similar to those of the RAM of
the first embodiment, as well as a photo classification
code data memory 41-5, a learning data memory 41-6,
and an image data memory 41-7.

FIG. 23 illustrates data in the photo classifi-
cation code data memory 41-5 of the RAM 41 which
contains data on a material, hues 1, 2, blurs? content
colors 1, 2 of the commodity in a visible range of a
container/contents of the commodity and classification
code numbers 0, 1, ... X in corresponding relationship.
For example, when the material and hue of a container
of a commodity are glass and transparent, respectively,
and the colors of the contents of the container are
yellow and white, a corresponding photo classification
code is "10XX30".

FIG. 24 shows the learning data memory 41-6
of the RAM 41, which stores data, obtained when
a professional or expert photographer picks up
the image of the commodity in the learning précess
{(FIG. 27), in correspondence to the size (Height,

Height, Depth) and photo classification codes of



10

15

20

25

- 37 -

the commodity. More particularly, the data includes
rotational position data X, ¥, ... P sensed at all
the rotating mechanisms of the commodity image data
processor which include the hinge mechanisms
(hereinafter referred to as turning mechanisms) 63,
76-78, and motors provided for other drive mechanisms
such as, for example, illumination turning métor M1,
camera angle turning motor M2, camera focus adjusting
motor M3, iris adjusting motor M4, zoom adjusfing
motor M5, rotary stage rotating motor Mb, and rotary
stage lifting motor M7 when the respective imgges

of the front, top, side, etc., of the commodity aré
picked up.

FIG. 25 shows data in the commodity file 41-1
provided in the RAM 41, The file 41-1 stores a code,
name, unit price of an image-pickup commodity input
in a commodity examining process {FIG. 28), a size
(W, H, D) and weight of the commodity, a photo
classification code input in the image pickup/size
measuring process (FIGS. 29), memory addresses Nos. of
picked-up images, and a pickup complete flag indicating
whether all the images of the commodity have been
picked up or not. |

FIG. 26 shows the contents of data stored in
the image data memory 41-7 of the RAM 41. The image
data memory 41-7 stores data on the images of

the respective faces of each of all commodities picked
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up in the image pickup process {(FIGS. 29-32) and their
memory addresses Nos. in corresponding relationship.

The operation of the commodity image daté
processor will be described with the reference to
FIG. 27 which is a flow chart of a learning process
performed in the commodity image data processor.
In the learning process, data on all tilts of the
turning elements of the commodity image data processor,
and tilts and drive positions of the drive mechanisms,
are stored in the learning data memory 41-6 when
a professional or expert photographer picks. up and
stores wvarious best commodity images. |

When the camera 4 is ready to pick up an: image of
commodity placed on the rotary stage 7 within the box 2
and execution of the learning process is instructed at
the input dewice 38, the learning process of FIG. 27 is
started up. In response to this operation, the number
of column/row pixels of the commodity image picked up
by the camera 4, inputted to the controller 35,
and displayed on the display unit 36 is obtained by
detection of the image edges. The controller 35 then
determines whether the number of column/row pixels
of the picked-up image is in a range of 80-90% of
the whole number of column/row pixels of the pickup
image (step SAl).

When the controller 35 determines that

the percentage of the number of column/row pixels
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the image to the whole number of column/row pixels

kh

O

| ]

of the picked-up image is less than 80%, or larger
than 90%, the controller 35 instructs the 20O
adjusting motor of the camera 4 to zoom in or out to
adjust the percentage of the number of column/row
pixels of the image so as to be in a range of 80-90%
{step SAl—SAZ).

Whether or not the commodity placed on the
rotary stage 7 is small, for examplé, like a screw
or otherwise large, for example, like a dog food,
the percentage in area of the commodity image
occupied in the whole picked-up image is adjuéted
to the fixed most appropriated one (80-30%), whereupon
a message which urges the operator to adjust the
focus, iris, and image pickup angle of the camera 4,
the rotated and elevated position of the rotary stage 7,
the turning position of the illumining device 25, and
the turning position of the back plate 33 is displayed
on the display unit 36 (step SAl1—SA3}.

By viewing the commodity image displayed on
the display unit 36, the operator keys in command
signals at the input device 38 and send them to
the respective rotating and driving mechanisms of
the commodity image data processor which includes
the illumination turning motor M1 of the turning
mechanism 75 of the illumining device, the camera

angel turning motor M2 of the camera tilting mechanisn
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{hereinafter refers to as the turning mechanism) 63,
camera focus adjusting motor M3, and iris adjusting
motor M4 of the camera, the stage rotating motor M5,
stage lifting/lowering motor M7, etc., to adjust
those respective elements to thereby provide the most
appropriate image pickup state {steps SA3—SA4—SA3).
When it is confirmed that the most appropriate image
pickup state is obtained in a state where the shutter
key has been operated to fix and display a picked-up
image, and then the enter key of the input device 38
is operated (step SA5—SA6), the rotational position
data X, Y, ... of the motors M1, M2, ... sensed and
inputted from the control systems of the respective
turning and driving mechanisms are stored in
the learning data memory 41-6 (FIG. 24) of the RAM 41
{step SA6—SAT).

In this case, when the rotary stage 7 is at
its initiél rotational position and the angle of
the camera 4 is at a front-image pickup position,
this-position data is stored as motor position
data for front image pickup in the learning data
memory 41-6; when the angle of the camera 4_15 at
a top- image pickup position, this-position data is
stored as motor position data for top image pickup;
when the rotary stage 7 is rotated 350 degrees from
its initial position, this-position data is stored as

motor position data for side face image pickup; and
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when the rotary stage 7 is rotated 180 degrees from its

initial position, this-positicn data is stored as motor
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position data for back image pickup (step SA7}.

When data on the size (W, H, D) of the commodity
for which data on the rotational positions of the
respective turning and driving mechanisms are stored as
learning data are input by the input device '38, they
are stored in correspondence to datg on the turning
positions of the respective turning mechanisms stored
in the learning data memory 41-5 (step SAB).

when six figures of a photo classification code
which represent the classifications of the ﬁontainer
and its contents of the commodity learned this time
are input in accordance with photo classificafion code
data read from the photo classification code data
memory 41-5 (FIG. 23) in the RAM 41 and displayed on
the display unit 36, the six figures are then stored
in correspondence to data on the rotational positions
of the respective turning mechanisms stored in the
learning data memory 41-6 (step SA3).

Thereafter, by iterating the learning process on
the respective faces of the same commodity and other
various commodities, data on rotating and dfiving
positions of the respective turning and driving
mechanisms to reproduce the optimal image pickup states
of the respective faces of each of commodities are

stored in correspondence to the size and photo
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classification code of that commodity in the learning
data memory 4l-bc.

FIG. 28 is a flow chart of a commodity examining
process performed by the commodity image data processor.
In this commodity examining process, codes of all kinds
of commodities to be managed are input sequentially
in the form of a bar code in correspondence to their
names and unit prices to produce an index of those
commodities, whose images are picked up, in the
commodity file 41-1 (FIG. 25) of the RAM 41.

When a bar code applied to a container of
a commodity to be managed ié read by the hand
scanner 39 and inputted, the controller 35 detérmines
whether the input bar code data is already present
as management data in the commodity file 41-1
{step Al, A2).

When the controller 35 determines that the input
bar code is a new one and not the one which is already
present in the commodity file 41-1 as management data,
the new bar code is stored as a commodity code, which
is then stored along with the name and unit price
of the commodity input by the input device.38 in
corresponding relationship in the commodity file 41-1
[step AZ—A3). |

In the state where bar codes of new commodities
are sequentially input, the processing at sfebs Al-Ad

is iterated, data on the code, name and unit price of
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each commodity are stored in corresponding relationéhip
in the commodity file 41-1.

When the controller 35 determines at step Al that
the bar code input by the hand scanner 39 is-already
present in the commodity file 41-1, data on a commodity
image corresponding to the already present bar code is
read out from the image data memory 41-7 (FIG. 26)
on the basis of a memory address of the commodity
image stored in corresponding relationship to
the commodity code, and then displayed on the ﬂisplay
unit 36 {step A2—A5).

When the image of the commodity whose ba;
code is input at step Al is different from that of.
the commodity of the same commodity code already
stored in the commodity file 41-1, for examplé, because
of change of its container, the controller 35 can
determine that the images of the commodity whose bar
code is input at step Al should again be picked up.

In this case, if the input device 38 instructs the
controller 35 to again pick up the image of that
commodity, the corresponding image pickup complete flag
in the commodity file 41-1 is reset from "completed” to
"uncompleted” {step A6—AT).

When the input device 38 specifies that ﬁo image
pickup is required, for example, because of wrong
commodity examination, a process for inputting a bar

code of a commodity to be next examined is performed
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{step A8—A4—Al).

When the processing at any one of steps Al-AS8
is iterated each time a bar code of each commodity
is input, and the examining process for all.the
commedities is completed, the "Enter® key of the input
device 38 is operated to complete the whole commodity
examining processes to thereby produce a commodity
index including the codes, names an@ unit prices of all
the commodities in the commodity file 41-1.

FIG. 29 is a flow chart of a commodity image
picking-up process performed by the commodity
image data processor., FIG. 30 is a flow chart of
an automatic size measuring processes involved in
the image pickup process performed by the commodity
image data processor. FIG. 31 is a flow chart of
a shutter operating process involved in the image
pickup process of FIG, 29, FIG. 32 is a flow chart
of a post-image pickup processes involved in the image
pickup process.

¥%hen {1) the examining process of FIG, 2B is
completed, (2) a bar code of a commodity whose images
are to be picked up is read cut by the hand scanner 39,
and the commodity is then placed on the rotary stage 7
within the box 2, the weight of the commodity is
measursd by the piezoelectric sensor 169 attached to
the back of the rotary stage 7, and resulting measured

weight data is transferred to the controller 35 and
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then stored in correspondence to the already bar-code
input commedity code in the commodity f£ile 41-1 of
the RAM 41 {steps Bl, B2, B3). Simultaneously, data
on the measured commodity weight is displayed on
the display units 20 and 21 within the box 2 {step B4).
The controllexr 35 determines whether or not
the images of the commodity are already picked up,
depending on whether the image pickup complete flag
corresponding to the appropriate coﬁmodity code stored
in the commodity file 41-1 represents "completed” or
*uncompleted”, Thus, when the controller 35 determines
that the image pickup complete flag represents
"uncompleted” or that the whole image pickup has not
been completed, a message which urges the user to
specify whether automatic size measurement should
be performed is displayed on the display unit 36
{step B5—B6).
In this case, when data on the size [W, H, D}
of the commodity of interest is manually input by
the input device 38 without specifying the automatic
size measurement, the input size data is entered in
correspondence to the appropriate commodity code in
the commodity file 41-1 and displayed on the display
units 20 and 21 within the box 2 {step B6—B7, BB).
When the user specifies the automatic size
measurement of the commodity at step B6, the contreollexr

35 shifts its control to the automatic size measurement
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process of FIG. 30 (step B6—BC).

In this case, the size measurement device 30
{FIG. 19) is already set on the rotary stage 7 within
the box 2, and the commodity of interest whose bar code
is input at step Bl is placed on the size measuring
base 92.

When the antomatic size measurement process starts,
first, the size measuring motor {not shown) is driven,
the size measﬁring plates 94R and 94L are moved toward
each other in the direction of arrows hl and h2 from
the opposite ends of the size measuring window 33, and
the commodity {object) is pinched on its both sides,
by the size measuring plates 94R and 94L anﬁ placed on
the center of the size measuring base 92 (step Cl).

In response to this operation, the contrbller 35
calculates the width W of the commodity 1 on the basis
of data on the measured distance, through which
the size measuring plates 94R and 94L have slid, and
transferred from the encoder 98 to the controller 35
{step C2). Thereafter, the size measuring plates 94R
and 34L are moved away from each other as shown by
arrows il and i2 and reset again at the opposite ends
of the window 93 (step C3).

The image of the commodity 1 set at the center
of the size measuring base 92 is then picked up
by the camera 4, and its image data is read by

the controller 35, written into the image buffer 41-3
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of the RaM 41, and also displayved on the display
unit 36 {steps C4, C5). |

In response to this operation, a XY coordinate
system is allocated to the image of the commodity
{object) 1 written into the image buffer 41-3, and X
coordinates {Xstart, Xend) corresponding to both
edges-of the width of the commodity image are detected
{step Cb, C7). _

The controller 35 then divides the width W of
the commodity 1 obtained at step C2 by the number
of X coordinates corresponding to the width W_Df
the commodity image obtained at step C7 to calculate
a size or dimension per unit coordinate [step CB).-

Then, the Y coordinates {¥Ystart, Yend) corre-
sponding to both the edges of the height of
the commodity image are detected and the detected
positions of the edges of the height of the commodity
image are displayed on the display unit 35 by a pointer
{steps CY, C1l0).

When the detected height edges of the commodity
image displayed by the pointer on the displayed unit 36
do not coincide with the height edges of the displayed
commodity image, the pointer position is moved
appropriately in the wertical direction by fhe key .
operation for correcting the edge detection positions
in the height direction (step C1ll).

Then, the dimension per unit coordinate calculated
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at step C8 is multiplied by the number of ¥ coordinates
corresponding to the distance between the height

edge pointers detected, corrected and displayed at
steps C9-C1ll to provide the height H of the_cgmmodity
(steps C12, C13).

In response to this operation, data on the width W
of the commodity obtained at step C2 and data on
the height H of the commodity obtained at step C13 are
entered in correspondence to the appropriate commodity
codes in the commodity file 41-1 [step Cl4).

The data on the size of the commodity enﬁered in
the commodity file 41-1 in the automatic size measuring
process is then displayed on the display units 20
and 21 within the box 2 {step BC—BB).

Then, a 6~figure photo classification code
representing classifications of the container-and
contents of the commodity 1 is input in accordance
with the photo classification code data read from
the photo classification code data memory 41-5
{FIG. 23) of the RAM 41 and displayed on the display
unit 36, and then entered in the commodity file 41-1
{step B3).

Then, the photo classification code stored in
the learning data memory 41-6 coinciding with, or
closest to, the entered photo classification code
is retrieved, and rotating position control data for

the respective motors M1, M2 ... in the front image
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pickup and corresponding to the appropriate photo
classification code are read out {step B10—Bll).

In response to this operation, "1" is set in the
image counter memory n provided in the work_memory 41-4
of the RAM 41, and displayed as representing the number
of images picked up on the display units 20, 21 within
the box 2 (steps Bl2, Bl3).

In accordance with the rotatiopal pesition
control data X1, Y1, ... for the respective motors Ml,
M2, ..., M7 of the turning and driving mechanisms in
the front image pickup read out in accordance ﬁith
the photo classification code of the commodity 1
from the learning data memory 41-6, those motors are

rotated/controlled to provide an optimal image pickup

condition for the front image pickup of the commodity 1.

In response to this operation, the confroller
shifts its control to a shutter operating process of
FIG. 31 (steps Bl4, B15—BD). In this process, first,
the user determines, in the state where the turning
and driving mechanisms are controlled in accordance
with the learning data of the above-mentioned photo
classification code, whether the front image of
the commodity 1 picked up by the camera 4,-transferred
to the controller 35, and displayed on the display 35,
is in a best monitored state (step D1).

If not, the user finely adjusts the motors of

the appropriate turning and driving mechanisms for
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the illumining device 25, camera 4 and rotary stage 7,
etc., to change the image pickup state of the front
image of the commodity to a better one. In response

to this operation, the controller 35 determines

‘whether this adjustment is a first one of the image

pickunp state of the commodity whose image is to be
picked ﬁp this time. If so, the controller '35
ensures an entry area for new learning data in

an empty area of the learning data memory 41;6 of
the RAM 41 {step D1—D2, D3—D4).

Data on the rotating and driving pasifibﬁs of the
turning and driving fiéchdnisms after the adjustment &rg'
stored in the ensured entry area of the learning data
memory 41-6 (step D5). Thereafter, when adjustmenis
of the turning and driving mechanism for the same .
commodity are performed successively, no new iearning
data entry area is ensured in the learning data
memory 41-6, and rotating and driving position data
on the turning and driving mechanisms obtained after
their first-time fine adjustment for the commodity 1
are sequentially enteied in the corresponding areas of

the learning data entry drea ensured in the first-time

lzfine adjustment of the turning and driving mechanism

(step D2—D3—D5).
When motor position control data M1, M2, ...
optimal for the turning and driving mechanisms and

different from the leaning data already present in
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the leaning data memory 41-6 are obtained in the actual
image pickup, those data are entered additionally aé
new learning data in the leaning data memory 41-6
{steps D1-D5}.

When the user determines that the monitored state

of the front image of the commodity 1 is a best one

and operates the shutter key of the input unit 38,

data on the picked-up front image of the commodity at
a time when the camera shutter is operated is stored
in the image buffer 41-3 and displayed unchanged on
the display unit 36 (step D1—D6). |

In response to this operation, the controller 35
determines whether the automatic size measuring praéess
[{step BC) based on its specifying operation at steﬁ B6
has been performed or whether the size measuring
base 91 has been used. If so, image data cérﬁesponding
to the size measuring base 91 is replaced with
a corresponding portion of the background image
data among an image involwing the front image of
the commodity 1 picked up by the camera and displayed
on the display unit 36 {step D7—DB).

When the image of the commodity 1 picked'up this
time relates to its top face, the obtained image is
inverted. That is, an inverted image of the top image
obtained by reflection of the mirror 31 is fufther.
inverted to return to a normal top image (step D$—DI10).

When the shutter operating process invﬁl#ing
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the pickup of the front image of the commodity is
terminated in this way, the picked-up front image data
stored in the image buffer 41-3 is stored in fhe image
data memory 41-7 and its address (No.) is stored in
correspondence to the bar code-input commodity code in
the commodity file 41-1 {step BD—B16).

In response to this operation, the user then
daterﬁines whether the required images of all the
faces of the commodity 1 are stored depending on
the number of picked up images displayed on the display
units 20, 21. When in this case the user determines
that the image of the top, side and/or back of the
commodity 1 are further réﬁuired to be pickgd up and
depresses the "N* key of the input unit 38, rotating
and driving position control data for the fespective
motors M1, M2, ... placed in the correspondence to
the appropriate photo classification codes stored in
the learning data memory 41-6 when the next face image,
that is, top image; of thé commodity is picked up are
read out (step B17—B18}.

In response to this operation, the count in the
image counter memory ﬁ.@rﬁ?ided in the work memory 41-4
of the RAM 41 is incrémerted by one to become "2,

which is displayed on the display units 20, 21 within

the box 2 (step B19—B13).

Thereafter, when the respective motors M1, M2,

M3, ... M7 of the turning and driving mechanisms are
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rotated and driven on the basis of the rotéting and
driving position control data X2, ¥2, ... in the top
image pickup read out in accordance with the phntn'
classification code of the commodity 1 from the leaning
data memory 41-6, and set in a state QPtimai for pickup
of the front image of the commodity 1, the controller
35 again shifts its control to the shutter operating
process of FIG. 1 {steps Bl4, B15—BD}.

When the shutter operation involved in the pickup
of the top image of the commodity is terminated after
processing at steps Di-D10 of FIG. 31, the top image
data is stored in the image data memory 41-7 of RAM 41
and its address (No.} in the image data meﬁpry 41-7°
is stored in correspondence to the bar-code iﬁputtéd
commodity code in the commodity file 41-4 (stap BD—B16).

Thereafter, when counting up and displaying
the number of picked-up images of the commodity,
optimal motor rotation and driving position control
based on the learned ddta, and storing the picked-up
image in the shutter operation at steps B17-B19—B13-Bl6
are further iterated s&quentially for pickup of images
of other faces of the commodity. When the controller
35 determines at step B17 that all necessary picked-up
face images of the commodity 1 have been stgred, and
the user depresses the "¥" key of the input unit 38,

a message which urges the user to determine whethex

the image pickup mode should be terminated is displayed
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on the display unit 36 (step B17—B20}.

When the face images of the next commodity are
required to be picked up and the image picknp=mode.
should not be terminated, the "N" key of the input
unit 38 is depressed. Int this case, a mességé which
indicates that all the predetermined face images of
the previous commodity 1 have been stored ié'displayed
on the display unit 36, and an image pickup.complete
flag corresponding to the appropriate cammndity code
in the commodity file 41-1 is set at "completed”

{step B20—B21, B22). '

In response to this operation, the controller
returns its control to the bar code inputting step '
of the image pickup process for the next commodity
starting at step Bi. Then, as in the process: mentioned
above, production of commodity management data in the
commodity file 41-1 by measuring the weight and size of
the commodity 1 and picking up and storing the most
appropriate face images of the commodity is iterated
{steps B1-B22}. '

When the controller 35 then determines at step Bl
that the image-pickup complete flag in the commodity

file 41-4 corresponding to the bar-code input commodity

vode of the commodity whose image is then te be picked

up is already set at "completed” and that the commodity
is the one whose management data is already created,

the controller shifts its control to the post
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image-pickup process of FIG. 32, wherein a message
which indicates that the commodity 1 is the one whoSe
image has already picked up is displayed on tﬁe display
unit 36 {step B5—B23}.

Thereafter, unnecessary data stored in the work
memory 41-4, etc., of the RAM 41 are cleared and
preparations for pickup of a face image of the next
commodity 1 are made. Then, the controller 35 again
returns to its control to the next-commodity bar code
inputting step (step Bl) of the image pickup process.
As in the process mentioned above, production of
commodity management data in the commodity file 41-1
by measuring and storing the weight and size of the
commodity and storing its appropriate face images is
iterated {step B24—Bl1-B22},

When production of the commodity management data
en all the commodities is completed, a message which
urges the user to determine whether the image pickup
mode should be terminated is displayed on the display
unit 36 at step B20. When the user depresses the "Y"
key of the input unit 38 by viewing the message,
the image pickup process is terminated (step B20—END).

FIG. 33 is a flow chart of a process for
confirming a commodity whose images have not yet been
picked up. When a predetermined function kéy'of
the input unit 38 is depressed to confirm WMether

there is any commodity whose images have not yet been



10

15

20

25

-~ 5§ -

picked up, after prodiuction of commodity management
data for each of the commodities in the commodity file
41-1 based on the image pickup process of FiGS. 29-32,
the codes and names of the commodities for which the
image pickup complete flags are set at “uncomﬁleted"
in the commodity file 41-1 are retrieved, indicated on
the display unit 36, and printed out by the'printer 44
to be reported to the operator (steps El, E2).

Thus, the weights and sizes of all the commodities
whose management data are required to be produced are
measured and their imﬁ@éé are picked up, and those data
are produced as ﬂommadity'managament data and managed
in the commodity file 41-1,

Thus, according to this commodity imagé data .
processor, the code of the commodity 1 is input in
the form of a bar code hy the hand scanner 39fconnected
to the controller (personal computer) 35, The face
image of the commodity placed on the rotary stage 7

within the box 2 for which the image pickup conditions

- of the illumining angie, commodity placement, image

pickup focus, iris, zdom, angle and shutters are
controlled in accordance with instructions from
the controller 35 is picked up by the camera 4 and

resulting commodity image data is delilvered to

the controller 35. In response to this operation,

data on the picked-up face image of the commodity 1

is stored in the image data memory 41-7 of thé RAM 41,
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and an address in the image data memory 41-7 at which
the image data of the commodity is stored is stored in
correspondence to the bar code-input enmmudityicode in
the commodity f£ile 41-4, Thus, only by iterating input
of the codes of various commodities in bar co&es and
pickup of the images of the commodities, commodity
management data in which the commodity imagé data
correspond to the cnmm&dity codes is easily produced.
According to the commodity image data processor,
when photo classification codes representing the
features of the containers and contents of various
commodities 1 are input hy the input device 38 of the
controller 35, the respective cmmmodities.aie placed on
the rotary stage 7 within the box 2. In accordance
with instructions from the controller 35, the image
pickup conditions which include the illumininé angle
of the illumining device 25, the position of each
commodity placed on the rotary stage 7, and the focus,
iris, zoom, angle, eté.g of the camera are set at
their optimal values. In response to this operation,
control position data which set the respective
image pickup conditions are sensed and stored in
correspondence to the input photo classification
code in the learning data memory 41-6 of tﬁe RAM 41,
When actual commodity management data are created, |
the code of the commodity 1 is input in the form of

a4 bar code by the hand scanner 33 and the commodity
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is placed on the rotary stage 7 within the buxlz.

When the photo classification code of the éummodity is
then input, the respective image pickup conditions ‘
which include the illumining angle of the illumining
device 25, the position of the commodity placed on

the rotary stage 7, and the focus, iris, zoﬁm-and
angle, etc., of the camera 4 are set at resﬁective
optimal walues in accordance with ceontrol data for

the respective image pickup conditions stored in

the learning data memory 4-6 in correspmndenée to

the input photo classification code. The face image
of the commodity is then picked up and correspﬁnding-
face image data is stored and managed in cdrrespondence
to the bar code-input commodity code in the-cpmmodity |
file 41-1. Thus, only by iterating input of the codes
of various commodities in bar codes and pickup of

the images of the commodities, any body can-répidly
and well pick up the face images of the commodity

and easily produce coimodity management data in which
the commodity image dita correspond to the commodity
codes.

According to this commodity image data processor,
before commodity management data are produced by
picking up the images of the commodities, the codes of
511 the respective commodities are input seguentially
in the form of a bar code by the hand scanner 39 to

create a commodity index of the commedities for
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which the commodity managemsnt data are produced
in the commodity file 41-1. Thereafter, when
the picked-up image d#ta obtained by picking up
the image of the commodity is entered in correspondence
to the commodity code in the commodity file 41-1,
the image pickup complete flag is changed from
runcompleted” to “completed®"., This serves_ﬁa easily
retrieve a commodity 1 whose images: have not yet
been picked up. Thus, commodity managementfdata on
all the commodities whos& codes are input in bar codes
are all préduﬂed and recorded without cmissicﬁ.
According to this commodity image data processor,
the top image of the commodity 1 placed on the rotarf
stage 7 and reflected by the mirror plate 31 attached
to the ceiling of the box 2 is picked up by the camera
set on the top image pickup angle. The reflected
picked-up top image is further inverted, temporarily
stored in memory, and then permanently stored in
the image memory 41-3. Thus, even when the image
of the commodity is pickéd up, using reflection of
the mirror plates 31, storage of the inverted picked-up
image is prevented. '
According to this commodity image data processor,

when the image pickup conditions of the commodity 1 are

‘set at corresponding optimal values in accordance with

control position data of the respective image pickup

conditions corresponding to the photo classification
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code of the commodity 1 stored in the leaning

data memory 41-6, the control position data on

the respective image pickup conditions can be adjusted
finely. In this case, the resulting control ﬁositinn
data are entered as new imaée pickup conditions in

an empty area of the learning data memory 41-6. Thus,
even in the actual image pickup process, new learning
data different from that present al;eady in the
learning data memory 41-6 can be additionally stored
in the learning data ﬁémnff 41-6.

According to this inventive commodity image
processor, the weight of the commodity is measured by
the piezoelectric sensor 16 attached to the back of the
rotary stage 7 and résulting weight data is delivered
to the controller 35. The width W of the commodity 1
is measured by the size measuring device 90 united to
the rotary stage 7 as the image pickup position of
the commodity 1 is centered. The height H of the
commodity 1 is then calculated based on the measured
commodity width W and the aspect ratio of the image
obtained from the piﬁkédpup image of the commodity,
and data on the height H of the commodity is then
delivered to the conkfoller 35. This height data is
stored in correspondshte to its related bar code-input
commodity code and its picked-up image data in the
commodity file 41-1. ‘Thus, without inputting data-

on the weight and size of the commodity manually,
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the weight and size of the commodity is entered along
with the picked-up commodity image as commodity
management data.

¥hile in the particular embodiment the mechanism
which centers the commodity 1 on the rotary stage 7 is
illustrated as achieved by performing an automatic size
measuring process using the size measuring device 90,
the image pickup position on the rotary stage 7 may be
centered, using a centering mechanism of FIGS. 34A
and 34B or 35A and 35B.

FIG. 34A is a perspective view of another or
second commodity centering mechanism usable in the
commodity image data processor, and FIG. 34B shows on
a reduced scale the centeriﬁg of a commodity 1 in
a cross~sectional view as viewed in the diréctiun of.
arrow A. . |

The second cummﬂ&ity centering mechanism takes
the form of a bowl composed of four openable sections
102a-102d provided at the center of a centering
base plate 107 integrfl with the rotary stage 7.

The respective sections 102a-102d are opened outward,
as shown by arrows kl-k4, a commodity 1 is inserted
within the opened sections in a direction of arrow m,
those sections are then raised up so as to pinch

thHe commodity equally on their sides and hence

the commodity is centered within the bowl.

FIG. 357 is a perspective view of still another
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or a third commodity centering mechanism usable in
the commodity image data processor, and FIG. 35B shows
the centering of a commodity 1 in a cross-sectional
wiew, using this centering mechanism. |

The third commodity centering mechanism includes
three sideway pushing rods 103a-103c provided:at
equally spaced positions close to the outer’periphery
of the rotary stage 7 on the bottom;of the box 2 so
that they turn toward the center of the rotary stage 7
simultaneou#ly in the directions of arrows nl-n3.

When the commodity 1 is placed at any desired position
on the rotary stage 7, the pushing rods 103a-103c are

then turned to push the commodity equally toward the.

center of the rotary stage 7.

The third commodity centering mechanisﬁ may
include an encodered automatic size measuring and
centering mechanism which pushes the commodity
simultaneously with pushing plates on the rotary
stage 7 in four side directions. When an image of
the commodity is picked up, the pushing plate placed
on the image pickup side of the camera should be pushed
sidelong so as not to hinder the image pickup operation.

While in the embodiment the front and top images
of the commodity 1 disposed on the rotary stage 7 are
illustrated as obtained by seguentially repeating
the same image pickup operation twice and stored as

separate image data, the top and front images may be
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simultaneously picked up and stored, using a pickup
commodity fixing mechanism of FIGS. 36A and 36B.

FPIG. 36A is a cross-sectional view of the
commodity fixing mechanism, and FIG. 36B is an enlarged
perspective view of the commodity fixing mechanism.

More specifically, the commodity fixing mechanism
includes an L-like stage plate 104 disposed}inﬁegrally
on a rotary base {not shown) such as is sh&wn by 107
in FIG. 34A and a front upstanding transparent '
plate 105 provided parallel to an upstanding branch
plate portion of the L-like stage plate 104 écting
as back plate 104a with a gap large enough fh-receive
two commodities in parallel between the back plate 104a
and the transparent plate 105, and a pair nf'parallel _
commodity push springs 106 provided between the back
plate 104a and the front transparent plate 1ﬁ5 with
the pair of spaced commodity push springs 106 being
connected at one end to the back plate 104a, In use,
two commodities 1 of different size or the same size
are put between the front and back plates 105 and 104a
so that the front of one of the commodities ié broﬁght
by a corresponding push spring 106 into contact
with the front plate 105 and the top of the other
commodity is brought by the other push spring 106
into contact with the front plate. Thus, the focal
distance of the camera 4 is adjusted by the position of

the transparent plate 105, and the top and front images
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of the commodity 1 can be picked up simultaneepsly.
As described above, in the particular embodiment
the commodity 1 placed on the base 92 of the size
measuring device %0 is directly pinched from right
and left by the size measuring plates 394R and 94L so
that the distances throngh which the size mg&éuring
plates 94R and 94L have moved are measured By the
encoder 98 to calculate the width W.of the commodity,
and the height H of the Eommodity is calculated based
on the commodity width W from the aspect ratio of
the commodity image. Alternatively, for example,
in the size measuring device 90, a pair of standard
marks may be provided each at a respective oné of
the leading ends of the size measuring plafes 94R
and 94L the distance between which becomes known,
so that the pair of marks are picked np along with.
the commodity image. In this case, the width W and
height H of the commodity can be calculated.bésed on
the distance between the pair of standard marks from
the aspect ratio of the commodity image.
Alternatively, without using the size measuring

device 90, a plurality of equally spaced reference

marks whose images are picked up along with the image

of the commodity 1 may be provided on the back plate
of the box 2. Thus, the width W and height H of
the commodity can be calculated based on the distance

between two relevant reference marks based on
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the aspect ratio of the commodity image.

While in the third embodiment the respecﬁive
control position data for the turning and driving
mechanisms corresponding to the optimal image pickup
conditions on the side of the box 2 and the reSpecﬁive
control position data on the focus, iris and zoom of
the camera 4 correspﬂnding to its optimal iﬁa@e pickup
conditions are collectively stored in correspondence to
the respective commodity photo classificatibn codes,
the respective control position data for the camera 4
may be stored in the controller which controis
the camera, and desired control position data may be
specified by the controller 35 in accordance with
a photo classification code input when the image of
the commodity is picked up.

while in the third embodiment the photo -
classification code representing the features of
the commodity 1 are illustrated as being keyed in
accordance with table data stored in the photo
classification code data memory 41-5 of the RAM 41,
the photo classification codes may be produced
automatically by color analysis of the picked-up
image of the commodity 1.

Data on the respective processes described in
the first and third embodiments, that is, data on
the image pickup process of the FIG. 10, the leaning

process of FIG. 27, the commodity examining giacess



10

15

- 65 -

of FIG. 28, the weight and size measuring/image pickup
process of the FPIGS. 2%9-32, the unpicked-up image
commodity confirming process of FIG. 33 can be stored
and conveyed in the form of a program executable by’
a computer in an {external) storage medium 43-which
includes a memory card {ROM, RAM card}, magnetic disk
{floppy or hard disk), optical disk (CD ROM, DVD) or
semiconductor memory or can be received externally
via communicatiens lines. The computer can store
grogréms stored in the storage medium 43 or programs
received externally via the communication lines into
the storage device 42, and the computer’s operation
can be contreolled by the stored programs to iealize
the commodity management data creating function
described in the partiuular embodiment and to perform

the respective processes above mentioned.
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CLAIMS

1. A commedity image data processor comprising:

input means for inputting commodity classification
data to the processor;

image pickup means for picking up an imaée of’

a commodity; and

commodity data stage means for storing~data on
the image of the commodity picked up by the image
pickup means in corresponding relationship to
the cﬁmmodity classification data input by said
input means.

2. The commodity image data processor according
to claim 1, wherein said input means comprises means
for reading a bar code printed on the commodity and
for inputting the read bar code as the commodity
classification data.

3. The commodity image data processor according
to claim 1, wherein said image pickup means-cémprises:
an image pickup state changing mechanism for

changing an image

pickup state of a commodity; and further
comprising:

learning data storing means, responsive to
the image pickup state of the commodity being changed
to an optimal one by said image pickup state changing
mechanism, for storing data on the changing of the .

image pickup state of the commodity in corresponding

Tﬁs@mﬁi@gBmqummmd
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relationship to data on features of the commodity;
commodity feature input means for inputting data
on the features of the commodity; and
image pickup control means for controlling
the image pickup state changing mechanism so as to-
change the imdge pickup state of the commodity in said
image pickup means in accordance with the-ddté on
the changing of the image pickup state stored in
said learning data storage means in correspondence to |
the data on the features of the commodity input by
said commodity feature input means.
4. The commodity image data processor according
to claim 2, wherein said image pickup means comprises:
an image pickup state changing mechanism for
changing an image

pickup state of a commodity;

learning data storing means, responsive to
the image pickup state of the commodity beingfchanged
to an optimal one by said image pickup state changing
mechanism, for storing ddta on the changing bf the
image pickup state of the commedity in corresponding
relationship to data bn features of the commodity;

commodity feature input means for inputting data
on the features of the commodity; and

image pickup contrsl means for controlling

the. image pickup state changing mechanism so as to

This Sheet Has Beem Replaced

shange the image pickup state of the commedity in
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said image pickup means in accordance with the data

on the changing of the imagd pickup state stored in

said learning data storage means in correspondence

to the data on the features of the commodity input by
5 said commodity feature input means. -

5. The commodity image data processor according
to claim 3, further comprising learning datd %dding
means, responsive to said image picgup state changing
mechanism further changing the image pickup state of

10 the commodity in said image pickup means after said
image pickup control means has changed the image pickup
state of the éummodity in said image pickup means
in accordance with data on the changing of the image
pickup state of the commodity stored in said learning

15 data storage means, for storing in said learning
data storage means data on the image pickup state of
the commodity changed further by the image pickup
state changing mechanism.

6. The commodity image data processor according

2D to claim 4, further comprising learning data adding
means, responsive to said image pickup state changing
mechanism further changing the image pickup state of
the commodity in said image pickup means after said
image pickup control means has changed the image

25 pickup state of the commedity in said image pickup

means in accordance with data on the changing of

the image pickup state of the commodity stored in said

This Sheet Has Bém,;ﬁﬁp_.lamd
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learning data storage means, for storing in said
learning data storage means data on the image pickup
state of the commodity changed further by the image
pickup state changing mechanism.

7. The commodity image data processor according
to claim 3, wherein the image pickup state of fhe
commodity comprises at least the states of ﬁaéitinn
and illumination of the cemmodity, and focus, iris
and zoom states of said image pickup means for
the commodity; and

the data on the changing of image pickup state
nbmprises set data on the position and illumination
of the commodity, and set data on the focus, iris and
zoom of said image pickup means. |

8. The commodity image data proaessaf according
to claim 4, wherein the image pickup state of the |
commodity comprises at least the states of position and
illumination of the commodity, and focus, iris and zoom
states of said image pickup means for the cémﬁodity;
and

the data on the changing of image pickup state
comprises set data on the position and illumination of
the commeodity, and set data on the focus, iris and zoom
of said image pickup means.

9. The commodity ifiage data processor according

to claim 5, wherein the image pickup state of

——  the commodity comprises at least the states. of posiiinn

i
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and illumination of the commodity, and focus, iris
and zoom states of said image pickup means for
the commodity; and

the data on the changing of image pickup state
comprises set data on the position and illumiﬁation.of
the commodity, and set data on the focus, iris and zoom
of said image pickup means.

10. The commodity image data processor according
to claim 6, wherein the image pickup state of the
commodity comprises at least the states of position and
illumination of the commodity, and focus, iris and zoom
states of said image pickup means for the coﬁmodity;
and

the data on the changing of image pickup.state
comprises set data on the position and illﬁmination of
the commodity, and set data on the focus, iris and zoom
of said image pickup means. |

11. The commodity image data processor according
to claim 1, wherein said image pickup means-cbmprisesz

mirror image pickup means for picking up one of
a plurality of face images of the commodity, using
mirror reflection; and

image correcting means, responsive to séid mirroxr
image pickup means picking up one of the plurality of
face images of the commodity, using mirror reflection,

for inverting and correcting that face image.
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12. The commodity image data processor. according

|
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to claim 1, further comprising:
size measuring means for measuring the size of
the commndity; and wherein:
said commodity data storage means stores. data
on the face images of the commodity picked up by
said image pickup means, and data on the size of
the commodity measured by said siée measuring means
in Coirespondenca to the commodity glassification data.
input by said input means.
13. _The commodity image data processor according
to claim 1, further comprising:
size measuring medns for measuring the ﬁeight of
the commodity; and wherein: |
said commodity data storage means stores data’
on the face images of the commodity picked up_by
said image pickup means, and data on the weight of
the commodity measured by said weight measuring means
in correspondence to the commodity classification data
input by said input means.
14, The commodity image data processor according
to claim 1, further comprising:
weight and size mesdsuring means for measuring
the weight and size of the commodity; and wherein:
said commodity data storage means stores data
on the face images of the commedity picked ﬁp'by

said image pickup means, and data on the weight and

= "e of the commodity measured by said weight. and size
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measuring means in correspondence to the commodity
classification data inpuf by said input means,
15. A commodity image data processor comprising:

input means for inputting commodity classification
data;

commodity data storing means for sequant;ally
storing commodity classification data on a ﬁlurality
of commodities input by said input means;

image pickup means for picking up an imége of
a particular one of the plurality of commaditiés when
said input means inputs commodity classificaﬁion data
associated with the particular commodity;

commodity image storage means for storing data
on the image of the commodity, picked up by said
image pickup means, in correspondence to the same
commodity classification data, stored in said commodity
data storage means, as was input when the image of
the particular commodity was picked up; |

storage determining means for determiﬁing whether
data on the image of the commodity picked up by said
pickup means is stored by said commodity image stofag&
means in correspondence to the commodity classification
data stored in said commodity data storage ﬁeéns; and

reporting means for reporting the commodity
classification data which is determined by said
determining means as not stored in correspondence

to the data on the image of the commodity.
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16. A recording medium which contains a.computer
readable commodity image data processing program for
causing a computer to function as: -

input means for inputting commodity classification
data to the processor;

image pickup means for picking up an image of
a commodity; and

'commndity data stage means fcr:staring'déta on
the image of the commodity picked up by the image
pickup means in corresponding relationship to
the commodity classification data input by said
input means, |

17. The recording medium according to claim 16,
wherein said image pickup means comprises:

an image pickup state changing mechanism for
changing an image

pickup state of a commodity; and further'causing
the computer to function as:

learning data storing means, responsive to
the image pickup state of the commodity being changed
to an optimal one by said image pickup state changing
mechanism, for storing ddta on the changing of the
image pickup state of thé commodity in corresponding
relationship to data 6h £8atures of the commodity;

commodity featut8 ifPut mesns for inputting data

on the features of the commodity; and

TM&&&%E&SB&mE&M&md

image pickup control means for controlling
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the image pickup state changing mechanism so as to
change the image pickup state of the commodity in
said image pickup means in accordance with the data on
the changing of the image pickup state stored in said
5 learning data storage means in correspondence to thé
data on the features of the commodity input bf said
commodity feature input means.
18. An image pickup aiding app§ratus cooperative
with an image pickup device to aid the image pickup
10 device in externally picking up an image of an object
plased within a body of the image pickup aiding
apparatus, comprisings:
illumining means provided on the side of-a front
of the body of the image pickup aiding apparatus at
15 a position above the body of the image pickuﬁ aiding
apparatus and closer te the object than the image
pickup device for illumining the object on its front
side from above; and
moving means for moving at least one of said image
20 pickup device and the object to move an image pickup
position of said image pickup device relative to
the object.
19. The image pickup aiding apparatus according to
claim 18,
25 further comprising:

reflective means provided at a position on

the body of the image pickup aiding apparatus above.
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the object for reflecting a top image of the object
toward the image pickup device; and wherein:

said moving means comprises means for tilting
the image pickup device so as to face the front of
the object or said reflecfing means while holding said
image pickup device.

20. The image pickup aiding apparatus éc;ording
te claim 18, wherein said moving means compriéeé means
for lifting/lowering the object while holding same.

21. The image pickup aiding apparatus according to
ElaimIIB, wherein said moving means further comprises o
a rotary stage which rotates along with the object
placed on said rotary stage. |

22, The image pickup aiding apparatus according to
claim 20, wherein said moving means further comprises
a rotary stage which rotates along with the object .
placed on said rotary stage.

23. The image pickup aiding apparatus according
to claim 18, wherein gaid illumining means coﬁprises
means for illumining the object with even-intensity
plane emission light.

24, The image pickup aiding apparatus according
to claim 18, further comprising an image pickup hood
provided between said iffife pickup device and the body
of the image pickup éiﬁiﬁ% appafatus for shielding said

image pickup device from external light.
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25. The image pickup aiding apparatus according
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to claim 18, further comprising display means provided
within the body thereof for displaying information on
the number of picked-up images, weight and size of the
object so that the information may be picked up by said
image pickup device.

26. A commodity image data processors, recording
mediums which contain a commodity image data processing
program, and image pickup aiding apparatus,- -
substantially as hereinbefoer described with reference

to the accompanying drawings.




