
;OPQRSTe3e**L*v6TC1-  "m  TITLE OF THE INVENTION COMMODITY IMAGE DATA
PROCESSORS, RECORDING MEDIUMS WHICH CONTAIN A COMMODITY IMAGE DATA
PROCESSING PROGRAM, AND IMAGE PICKUP AIDING APPARATUS 5 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 10
image pickup aiding apparatus which aid in the pickup of the image of the
commodity. Generally, supermarkets pick up an image of a commodity
independently, and publicize the commodity by placing its image on an
advertisement. Pickup 15 of such commodity image is performed by an expert
photographer within a special studio, but its cost is high. Thus, it is
necessary for a store clerk to be easily able to pick up an image of a
commodity. In order to satisfy such need, an image pickup aiding 20
apparatus has been studied and developed in the past. In the image pickup
aiding apparatus of this type, a commodity is placed within the apparatus
body and spotlighted from its side by an illumining device. In this state,
an image of a front or top 25 of the commodity is externally pick up by a
camera. However, the spotlight is locally strong. Thus, uneven illumination
would occur on the spotlighted side   15 NOV 200 - 2  of the commodity and
no clear image can be obtained. In the image pickup aiding apparatus, a
camera is fixed by a tripod when the front image of a commodity is picked
up. When a top image of the commodity is 5 picked up, the photographer is
required to pick 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 illumination 10 and to easily pick up
images of at least two faces of an object as a commodity. In a commodity
managing system which manages picked-up images of objects such as
commodities, management of individual commodities include creating 



15 and storing a list of commodity management data including codes, names,
sizes and weights of commodities for corresponding picked-up images of the
commodities . Such commodity management data are used by 20 a managing
party as well as in advertisements, pamphlets, catalogs, 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. 25
Conventionally, in order to create such commodity management data, images
of a commodity are picked up by a professional photographer or a person
skilled   1 5 NOV 2002 - 3  in picking up the image of the commodity,
various commodity information on a commodity code, name, size, weight,
etc., is manually added to the picked-up image data to thereby obtain a
list of those data. 5 However, it would take much time and labor for even a
skilled person to create such commodity management data manually in a real
field of commodity sales where many kinds of commodities are handled.
Especially, in a large-scaled store such as 10 a discount store or a
supermarket, it is necessary that a non-skilled person such as a part-timer
produces 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 15 commodities well like a professional or expert
photographer. It is therefore an object of the present invention to provide
a commodity image data processor capable of easily creating commodity
management data which 20 includes commodity image data and information
items in corresponding relationship, and a recording medium which contains
a commodity image data processing program. Another object of the present
invention is to 25 provide a commodity image data processor and program
recording medium capable of easily picking up a clear image of commodity
with reduced uneven illumination.   j 5 NO v 2002 - 4  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 means and an image 5 of the commodity
is picked up by an image pickup device, the image data is stored and
managed in correspondence to the input classification data. Thus, according
to the present invention, only by repeating input of classification data on
various commodities and pickup 10 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 15 image pickup device
in externally picking up 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 body of the 20 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
25 image pickup device relative to the object. Thus, according to the
present invention, the object is illumined from above on the side of its
7 5 NUV 2002 - 5  front by the illumining device positioned closer to the
object than to the image pickup device. Thus, when the image of the object
is picked up, a clear image is obtained with reduced uneven illumination.
At least 5 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. 10 BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF 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 15 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-sectional view of the image pickup aiding apparatus
of FIG. 1 placed 20 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; 25 FIG. 6B is a side view of the
base; FIG. 7 is a block diagram of the image pickup aiding apparatus of
FIG. 1;   1 5 NOV 2p02 



- 6  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
operation 5 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; FIG. 11B shows a rotary stage of the image
pickup 10 aiding apparatus rotated through l80 degrees from the state of
FIG. 11A; FIG. 12A shows a second modification of the first embodiment of
image pickup aiding apparatus placed in a state where a front image of the
commodity is 15 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 20 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 25 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   1 5 NO V 2002 _ 7 _ 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; 5 FIG. 18
illustrates the whole composition 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 10 device
attached 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.
18; FIG. 21 is a circuit diagram of a motor driver 15 of FIG. 20; FIG. 22
illustrates a main composition of a RAM of FIG. 20; FIG. 23 illustrates the
contents of data in a photo classification code data memory provided in 20
a RAM of the controller; FIG. 24 illustrates the contents of data in a
learning data memory provided in the RAM; 



FIG. 25 illustrates the contents of data in a commodity file provided in
the RAM; 25 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   1 5 NO
v Zpp2 _ g _ performed by the commodity image data processor; FIG. 28 is a
flow chart of a commodity examining process performed by the commodity
image data processor; 5 FIG. 29 is a flow chart of a commodity image
picking-up process performed by the commodity image data processor; and
FIG. 30 is a flow chart of an automatic size measuring processes involved
in the image pickup 10 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; 15 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 confirming commodities whose images are not picked up; 20
FIG. 34A is a perspective view of a second commodity centering mechanism of
the commodity image data processor; FIG. 34B illustrates operation of the
second centering mechanism as viewed in the direction of 25 arrow A in FIG.
34A; FIG. 35A is a plan view of a third commodity centering mechanism of
the commodity image data   i 5 NOV 20p2 _ g _ processor; FIG. 35B is a plan
view of the third commodity centering mechanism in its centering state;
FIG. 36A is a side cross-sectional view of 5 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 INVENTION 10 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 15 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 20 folded image pickup aiding apparatus. FIG. 4 is a
diagrammatically cross-sectional view of the image pickup aiding apparatus
of FIG. 1 placed in an image pickup aiding state. The image pickup aiding
apparatus shown is used to 25 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   ~ 5 NOV ZppZ - 10  (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 5 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 electrical signal. The camera 4 is supported by a
tripod 5, 10 which includes a tilting mechanism 6 for inclining the camera
4 in a vertical 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 15 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. 20 As shown in FIG. 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 25 mechanism 7b. The elevating mechanism 7a is provided with a
control case 8 placed on the bottom of the box 2 at   1 5 NO V 2002 - 11  a
backward position. An elevating shaft 9 is provided at substantially the
center of the control case 8 so as to be extendable vertically through an
upper end of the control case 8. The shaft 9 has rack teeth 9a 5 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 output shaft has
thereon a pinion 11 which meshes with rack teeth 9a of the elevating shaft
9. Thus, when the pinion 11 is rotated 10 by the motor 10, the elevating
mechanism 7a moves the shaft 9 vertically. 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 15 control case 8 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 shaft 9, and a
rotational motor 14. In this rotating mechanism 7b, the pinion 15 provided
on the output shaft of 



20 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 25 sensor 16 which measures the weight of the commodity
1. A base 17 is provided through the piezoelectric sensor 16 to the rotary
case 12. The base 17 has a disc   ~ 5 rvo v ~2 - 12  top 17a larger in
outer diameter than the control case 8 and a hollow cylindrical side wall
17b so that when the elevating shaft 9 lowers to its lowest position, the
lower end of the side wall 17b is 5 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 10 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. 15 As shown in FIG. 6A, the upper surface of the disc
top 17a has a cross scale 18 to express a X-Y coordinate system which
represents the position and size of the commodity. As shown in FIG. 6B,
white adjustment marks 19 are provided at equal intervals 20 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 25 case 8 is a control unit
(not shown) which drives the elevating motor 10 in accordance with a
control ' command from a controller (personal computer) 35.   1 5 NO V 2002
- 13  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 5 data on
the weight of the commodity 1 sensed by the piezoelectric 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 10 of picked-up images, weight and size of the commodity 1.
Those display units are composed of a liquid 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
15 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 disposed
at a backward lower position within the box 2 so that its display face
faces upward and hence light from 20 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 top of the front 2a of 25 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   ~ 5 NO v 2002 - 14
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 5 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
FIGS. 2 and 3, illumination adjustment 10 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 30 is
provided turnably at one end on an upper portion of a rear side 2e of the
box 2 15 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
26 is supported at a predetermined angle over the box 2. As shown in FIG.
4, the mirror (reflective) plate 20 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 2c of the box 2. A support arm 32 provided attached turnably at one 25
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 31a provided on the side of   1
5 No v ZOOZ - 15  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 5 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 folded on the box
2. 10 A back plate 33 which closes the back 2c of the box 2 is provided at
a lower position on the back 2c so that the back plate 33 can turn toward
the back of the box 2. When the back plate 33 opens at a predetermined
angle to the back of the box 2, 15 external light is allowed to be
introduced into the box 2 to illumine the back of the commodity 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 20 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. 25 As shown in FIG. 1, the
controller 35 is disposed outside the box 2. A display unit 36 such as a
CRT is disposed on top of the controller 35 and electrically   ~ 5 NOV 2002
- 16  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
5 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 the image 10 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 15 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
removably. Programs/data stored in the recording medium 43 are 20 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 25 a communication line. The CPU 40 is
connected electrically to the keyboard 38, hand scanner 39, display unit
36, camera 4,   1 5 NG v 2o02 - 17  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 various commands. The hand scanner 38
inputs commodity data 5 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 10 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. 15 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 20 which
the commodity file 41-1 sequentially stores various commodity data, and as
shown in FIG. 9, 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 25 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   



~ 5 Nov 2ooz - le  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 5 aiding apparatus
will be described. Before the image pickup operation based on the flow of
this chart starts, the illumining device 25 is supported at a predetermined
angle by the support arm 30 on top of the box 2, and the mirror plate 31 is
also supported 10 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. 15 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 S2). The commodity 1 is then placed on the rotary stage 7 within the
image pickup box 2. 20 The user then specifies an image of the commodity
which the camera 4 picks up (step S3). 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 25 be picked up, the camera 4 is
placed so as to face the commodity 1, and the rotary stage 7 is rotated by
the rotating mechanism 7b so that the front of   1 5 NOV ~ - 19  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. 5 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 commodity is 10 picked up, the camera is
tilted by the tilting device 6 of the tripod 5 so as to face 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 15 commodity 1 is placed on the rotary stage 7, the weight of
the commodity 1 is measured by the piezoelectric sensor 16. When the image
pickup face of the commodity 1, for example, its front, is specified (step
S3), the 20 camera 4 picks up the front image of the commodity 1 (step S4),
temporarily stores the picked-up image in memory, and stores the image and
its commodity code in corresponding relationship in the commodity file 41-1
of the RAM 41 (step S5). The CPU 40 then determines 25 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   ~ 5 No v
Zooz - 20  



the commodity 1 is desired to be picked up, the CPU returns its control to
step S3, where it specifies an image pickup face different from that
specified last, and repeats the above operation. When a plurality of 5
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 stored in
memory and then permanently stored in correspondence 10 to its commodity
code in the commodity file 41-1 of the RAM 41 (step S5), and the CPU 40
terminates this flow-chart operation. As described above, in the image
pickup aiding apparatus, the illumining device 25 positioned closer 15 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 obtained. In this case,
the plurality of fluorescent 20 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
25 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,   1 5 Nov ~pp~ - 21  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 5 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 predetermined angle at its top. Thus, external light is
allowed to be introduced into the box 2 to illumine the back of 10 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 15 the camera 4 is supported through the
tilting unit 6 on the tripod 5. Thus, the camera 4 is tilted in the
vertical 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 20 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 25 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   1 5 No v 2o0z - 22  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 5 pickup region of the camera
4. Since the rotary stage 7 has the piezoelectric sensor 16 which measures
the weight of the commodity, the weight of the commodity is automatically
measured only by placing the commodity on the rotary stage 7. The cross
scale 18 which 



10 represents the top-plan size of the commodity 1 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 also provided on the back plate 33,
so that when the commodity 1 is 15 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
externally, 20 the chromaticity of the camera 4 can easily be adjusted to
the white adjustment marks 19 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 25 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   1 5
NO V 2p02 - 23  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 5 the number of images picked up, weight and size of the commodity
1 are arranged within the box 2, so that the information displayed on the
displays 20 and 21 can be picked up simultaneously by the camera 4. Thus,
the image of the commodity 1 and the information 10 displayed by the
display units 20 and 21 can be picked up simultaneously. 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 15 plate 31
and illumining device 25, respectively, are pushed over sidelong, so that
the mirror plate 31 overlaps with the illumining device 25 to thereby be
compactly and conveniently folded into within the box 2 and easily
transported. 20 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 case. For example, a first modification of FIGS. 11A and 11B or
a second modification of FIGS. 12A and 12B may be 25 employed instead. In
the first modification of FIGS. 11A and 11B, an illumination case 26 of the
illumining device 25   1 5 NOV 2002 - 24  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 5 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 10 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 15 is provided
on the top 17 of the rotary stage 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 20 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 25 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   ? 5 NOV Z002 - 25  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 5 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 relative to 10 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 15 arm
(moving device) 57 is provided turnably around one end within the box 2 in
the vertical plane on the outer 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 20 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 25 the commodity 1 is picked up. In this case, a front
plate 58a and a top plate 58b are attached removably to the front and the
top, respectively, of the box 2.   ~ 5 NOV 2pp2 - 26  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 5 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 58a is attached to the
front of the box 2, the top plate 58b is removed from the top of the box 2,
and 10 the camera hood 3 is attached to the top of the box 2 so as to open
at its lower portion on the side of the illumining device 25. In this image
pickup aiding apparatus, the camera support arm 57 is turned in the
vertical plane, so that 15 the camera 4 is easily moved to the respective
front and top sides of the commodity 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 20 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 25
thereof will be omitted. As shown in FIG. 13, the box 2 of the image pickup
aiding apparatus includes a camera moving mechanism 60   1 5 rvuv ~ - 27
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 5 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 of 10 a flexible material such as rubber. As shown in
FIGS. 14-16, the camera base 63 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 15 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 66
integral with a lower end of the rotating disc 65 meshing with 20 a pinion
68 provided on an output shaft of a rotating 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 25 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   ~ 5 N o v ZppZ _ 2e 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 5 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 support legs 73 is provided with a follow bevel gear 74 which meshes 10
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 FIG. 15. The rotating and tilting motors 67 and 69 are
provided with position sensors such as encoders to 15 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 vertical plane through 



a second hinge mechanism (illumining drive mechanism) 20 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 25 2c of the box 2 so as to turn backward. A11
the first-fourth hinges 62, 75-77 are the same in structure. The second
hinge mechanism 75 of   1 5 NOV 2002 - 29  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 78
fixed to the box 2, and 5 a hollow cylindrical movable hinge 79 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 10 in same. A pinion 81
is attached to an end of the output shaft of the motor 80. Attached to the
outer 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 15 hinge 79 in substantially corresponding
relationship to the pinion 81. 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 20
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 83, whose rotation is,
25 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    1 5 NO V 2002 - 30  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. 5 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 10 first embodiment.
The controller 35 is electrically connected by cables to the display 36,
keyboard 38 and hand scanner 39 as well as to the camera 4, rotary stage 7,
front display unit 20, top display unit 21, illumining device 25, camera
base 64, and first-fourth 15 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 20 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 commodity 1 is picked up, the commodity 1 is illumined well,
so that uneven 25 illumination is reduced compared to the first embodiment
to thereby provide a clearer image. The commodity 1 is rotated by the
rotary stage 7,   1 5 NOV Zpp~ - 31  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 5 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 85 on the basis of preset motor control data. Thus, the images of
the commodity 1 are automatically picked up, so that even a person who has
10 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 15 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 20
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
used which converts the motor rotation to a linear movement which is then
transmitted to an element concerned. 25 While in the first and second
embodiments the illumining device 25 is illustrated including the plurality
of fluorescent tubes 27 arranged in   ~ 5 Nu v 2ooz - 32  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. 5 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 may be used 10 as long as it can
measure the weight of the commodity 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 15 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 20 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 the 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 25 (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.   1 5 rrov ~pp2 - 33  Since a size measuring device 90 (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, 85c are not
shown) in which 5 connecting pins 91a-91d 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 10 device 90 is provided on the rotary stage 7 to measure the
size of the commodity 1 automatically when 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 15 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 20 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 25 or i1 and
i2, respectively. An encoder 98 is provided for the rotational shaft 95 to
measure a rotational quantity of the shaft 95 in the rotational direction
of   1 5 N 0 v 2002 - 34  arrow j. Data on this rotational quantity 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 36. 5 More particularly, in the size measuring device 90, 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 10 causing
the encoder 98 to measure the distances through which the measuring plates
94R and 94L have slid, the width W of the commodity 1 is measured or
calculated. The height H and depth D of the commodity 1 are calculated on
the basis of the ratios of the height H 15 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. When the width of the commodity
1 is measured by sliding the measuring plates 94R and 94L so as to come 20
into contact with the commodity 1, the commodity 1 is placed necessarily at
the center of the base 92 and hence the rotary stage 7. FIG. 20 is a block
diagram of the image pickup aiding apparatus of the third embodiment
(hereinafter 25 referred to as a commodity image data processor because the
image data processing is mainly described in the third embodiment). The
image pickup aiding   1 5 Hov 2002 - 35  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. 5 Referring to FIG. 21, the circuit composition of a motor
driver 99 in the third embodiment will be described next. The motor driver
99 includes a motor drive circuit 100 and an A to D converter 101. The
motor drive circuit 100 selects and drives one of 10 motors M1-Mn in
accordance with a drive control 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 rotational positions of the motor
M1-Mn driven by the motor drive 15 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
20 E1-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 



25 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,   1 5 Nov 2002 - 36  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 5
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, 10 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 15
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 20 yellow and white, a
corresponding photo classification code is "l0XX30" 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 25 the image of the commodity
in the learning process (FIG. 27), in correspondence to the size (Weight,
height, Depth) and photo classification codes of   ~ 5 NOV ~2 - 37  the
commodity. More particularly, the data includes rotational position data X,
Y, ... P sensed at a11 the rotating mechanisms of the commodity image data
processor which include the hinge mechanisms 5 (hereinafter referred to as
turning mechanisms) 63, 76-78, and motors provided for other drive
mechanisms such as, for example, illumination turning motor M1, camera
angle turning motor M2, camera focus adjusting motor M3, iris adjusting
motor M4, zoom adjusting 10 motor M5, rotary stage rotating motor M6, and
rotary stage lifting motor M7 when the respective images of the front, top,
side, etc., of the commodity are picked up. FIG. 25 shows data in the
commodity file 41-1 15 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 20 measuring
process (FIGS. 29), memory addresses Nos. of picked-up images, and a pickup
complete flag indicating 



whether a11 the images of the commodity have been picked up or not. FIG. 26
shows the contents of data stored in 25 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 a11 commodities picked   1 5 NOV 2002 - 38  up
in the image pickup process (FIGS. 29-32) and their memory addresses Nos.
in corresponding relationship. The operation of the commodity image data
processor will be described with the reference to 5 FIG. 27 which is a flow
chart of a learning process performed in the commodity image data
processor. In the learning process, data on a11 tilts of the turning
elements of the commodity image data processor, and tilts and drive
positions of the drive mechanisms, 10 are stored in the learning data
memory 41-6 when a professional or expert photographer picks up and stores
various 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 15 and
execution of the learning process is instructed at the input device 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, 20 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 25 image (step SA1). When the controller 35 determines that the
percentage of the number of column/row pixels   1 5 NO v 2p02 - 39  of the
image to the whole number of column/row pixels of the picked-up image is
less than 80%, or larger than 90%, the controller 35 instructs the zoom
adjusting motor of the camera 4 to zoom in or out to 5 adjust the
percentage of the number of column/row pixels of the image so as to be in a
range of 80-90% ( step SA1~>SA2 ) . Whether or not the commodity placed on
the rotary stage 7 is small, for example, like a screw 10 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 adjusted to the
fixed most appropriated one (80-90%), whereupon a message which urges the
operator to adjust the 15 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 SA1--jSA3). 20 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 25 the illumination
turning motor M1 of the turning mechanism 75 of the illumining device, the
camera angel turning motor M2 of the camera tilting mechanism   1 5 NOV
2pp2 - 40  (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 M6, stage lifting/lowering motor M7, etc., to adjust 5
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 10 image, and then the
enter key of the input device 38 is operated (step data X, Y, ... of the
motor M1,M2,...sensed and inputted from the control systems of the
respective turning and driving mechanisms are stored in 15 the learning
data memory 41-6(FIG 24)of the RAM 41 (step SA6-~SA7). is operates (step
SAS-jSA6), the rotational position data X,Y ...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 In this case, when the rotary stage 7 is at its initial
rotational position and the angle of the camera 4 is at a front-image
pickup position, 20 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 is at a top- image pickup position, this-position data is stored
as motor position data for top image pickup; 25 when the rotary stage 7 is
rotated 90 degrees from its initial position, this-position data is stored
as motor position data for side face image pickup; and   j 5 NDV Z002 - 41
when the rotary stage 7 is rotated 180 degrees from its initial position,
this-position data is stored as motor position data for back image pickup
(step SA7). When data on the size (W, H, D) of the commodity 5 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 data on the turning positions of the
respective turning mechanisms stored 10 in the learning data memory 41-6
(step SA8). When six figures of a photo classification code which represent
the classifications of the container and its contents of the commodity
learned this time are input in accordance with photo classification code 15
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 20 learning data memory 41-6
(step SA9). Thereafter, by iterating the learning process on the respective
faces of the same commodity and other various commodities, data on rotating
and driving positions of the respective turning and driving 25 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   1 5 NO V ~oz - 42
classification code of that commodity in the learning data memory 41-6c.
FIG. 28 is a flow chart of a commodity examining process performed by the
commodity image data processor. 5 In this commodity examining process,
codes of a11 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 axe picked up, in the
10 commodity file 41-1 (FIG. 25) of the RAM 41. When a bar code applied to
a container of a commodity to be managed is read by the hand scanner 39 and
inputted, the controller 35 determines whether the input bar code data is
already present 15 as management data in the commodity file 41-1 (step A1,
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, 20 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 A2--jA3 ) . 25 In the state where bar codes of new commodities
are sequentially input, the processing at steps A1-A4 is iterated, data on
the code, name and unit price of   ~ 5 ruo v Zooz - 43  each conunodity are
stored in corresponding relationship in the commodity file 41-1. When the
controller 35 determines at step A1 that the bar code input by the hand
scanner 39 is already 5 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 10 the
commodity code, and then displayed on the display unit 36 (step A2->A5).
When the image of the commodity whose bar code is input at step A1 is
different from that of the corrunodity of the same commodity code already
15 stored in the commodity file 41-1, for example, because of change of its
container, the controller 35 can determine that the images of the commodity
whose bar code is input at step A1 should again be picked up. In this case,
if the input device 38 instructs the 20 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->A7). When the input device 38 specifies that no image 25 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   



1 5 NOV ~p2 - 44  ( step A8-~A4->A1 ) . When the processing at any one of
steps A1-A8 5 10 15 20 25 is iterated each time a bar code of each
commodity is input, and the examining process for a11 the commodities 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 and unit prices of a11 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. When (1) the examining
process of FIG. 28 is completed, (2) a bar code of a commodity whose images
are to be picked up is read out 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 measured 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   1 5 NOV ~ - 45  then stored in correspondence to
the already bar-code input commodity code in the commodity file 41-1 of the
RAM 41 (steps B1, B2, B3). Simultaneously, data on the measured commodity
weight is displayed on 5 the display units 20 and 21 within the box 2 (step
B4). The controller 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 commodity code stored 10 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 15 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 20 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,
B8). 25 When the user specifies the automatic size measurement of the
commodity at step B6, the controller 35 shifts its control to the automatic
size measurement   ~ 5 NaV ~ - 46  process of FIG. 30 (step B6-ABC). In
this case, the size measurement device 90 (FIG. 19) is already set on the
rotary stage 7 within the box 2, and the commodity of interest whose bar
code 



5 is input at step B1 is placed on the size measuring base 92. When the
automatic size measurement process starts, first, the size measuring motor
(not shown) is driven, the size measuring plates 94R and 94L are moved
toward 10 each other in the direction of arrows hl and h2 from the opposite
ends of the size measuring window 93, and the commodity (object) is pinched
on its both sides by the size measuring plates 94R and 94L and placed on
the center of the size measuring base 92 (step C1). 15 In response to this
operation, the controller 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 20 (step C2). Thereafter, the size measuring plates
94R and 94L are moved away from each other as shown by arrows i1 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 25 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   ~SNOV~ - 47  of the RAM 41, and also
displayed 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 5 (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 C6, C7). The controller 35 then divides
the width W of 10 the commodity 1 obtained at step C2 by the number of X
coordinates corresponding to the width W of the commodity image obtained at
step C7 to calculate a size or dimension per unit coordinate (step C8).
Then, the Y coordinates (Ystart, Yend) corre 15 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 36 by a pointer (steps C9, C10). 20 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
vertical direction by the key 25 operation for correcting the edge
detection positions in the height direction (step C11). Then, the dimension
per unit coordinate calculated   



1 5 NOV ~ - 48  at step C8 is multiplied by the number of Y coordinates
corresponding to the distance between the height edge pointers detected,
corrected and displayed at steps C9-C11 to provide the height H of the
commodity 5 (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 10 codes in the commodity file 41-1 {step C14). The
data on the size of the commodity entered in the commodity file 41-3 in the
automatic size measuring process is then displayed on the display units 20
and 21 within the box 2 (step BC-->B8). 15 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 20 (FIG. 23) of the RAM 41 and displayed on the display unit 36
and then entered in the commodity file 41-1 {step B9). Then, the photo
classification code stored in the learning data memory 41-6 coinciding
with, or 25 closest to, the entered photo classification code is retrieved,
and rotating position control data for the respective motors M1, M2 .., in
the front image   ~5NOV -- 4 9 - pickup and corresponding to the
appropriate photo classification code are read out step B10-->Blly. In
response to this operation, "1" is set in the image counter memory n
provided in the work memory 41-4 5 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 B12, B13). In accordance with the rotational
position control data X1, Yl, ... for the respective motors Ml, 10 M2, ...,
M? of the turning and driving mechanisms in the front image pickup read out
in accordance with the photo classification code of the commodity 1 from
the learning data memory 41-6, those motors are rotated/contralled to
provide an optimal image pickup 15 condition tax the front image pickup of
the commodity 1. In response to this operation, the controller shifts its
control to a shutter operating process of FIG. 31 steps H14, B15--3BD). In
this process, first, the user determines, in the state where the turning 20
and driving mechanisms are controlled in accordance 



with the learning data of the above-mentioned photo classification cads,
whether the front image of the commodity 1 picked up by the camera 4,
transferred to the controller 35, and displayed on the display 36, 25 is in
a best monitored state (step D1}. If not, the user finely adjusts the
motors of the appropriate turning and driving mechanisms for   1 5 NOV ?ppZ
- 50  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 5
whether this adjustment is a first one of the image pickup state of the
commodity whose image is to be picked up 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 10 the RAM 41 ( step D1-->D2, D3--jD4 ) . Data
on the rotating and driving positions of the turning and driving mechanisms
after the adjustment are stored in the ensured entry area of the learning
data memory 41-6 (step D5). Thereafter, when adjustments 15 of the turning
and driving mechanism for the same commodity are performed successively, no
new learning 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 20 their first-time fine adjustment for the
commodity 1 are sequentially entered in the corresponding areas of the
learning data entry area ensured in the first-time fine adjustment of the
turning and driving mechanism ( step D2-->D3->D5 ) . 25 When motor position
control data M1, M2, ... optimal for the turning and driving mechanisms and
different from the leaning data already present in   ~ 5 Nv v 2p2 - 51  the
leaning data memory 41-6 are obtained in the actual image pickup, those
data are entered additionally as new learning data in the leaning data
memory 41-6 (steps D1-D5). 5 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 10 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 process (step BC) based on its specifying
operation at step B6 15 has been performed or whether the size measuring
base 91 has been used. If so, image data corresponding to the size
measuring base 91 is replaced with a corresponding portion of the
background image data among an image involving the front image of 20 the
commodity 1 picked up by the camera and displayed on the display unit 36
(step D7-->D8). 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 25 obtained by reflection of the mirror 31
is further inverted to return to a normal top image (step D9--'D10).' When
the shutter operating process involving   



1 5 NO v 2002 - 52  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 the image data memory 41-7 and its address (No.)
is stored in 5 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 determines whether the required images of a11 the faces of the
commodity 1 are stored depending on 10 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 required to be picked up and depresses the "N" key of the input
unit 38, rotating 15 and driving position control data for the respective
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 the commodity is picked up are 20 read
out (step B17--jBl8). In response to this operation, the count in the image
counter memory n provided in the work memory 41-4 of the RAM 41 is
incremented by one to become "2", which is displayed on the display units
20, 21 within 25 the box 2 (step B19--jBl3). Thereafter, when the
respective motors M1, M2, M3, ... M7 of the turning and driving mechanisms
are   i 5 No v ~pp2 - 53  rotated and driven on the basis of the rotating
and driving position control data X2, Y2, ... in the top image pickup read
out in accordance with the photo classification code of the commodity 1
from the leaning 5 data memory 41-6, and set in a state optimal 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 B14, B15-'BD).
When the shutter operation involved in the pickup 10 of the top image of
the commodity is terminated after processing at steps D1-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 memory 41-7 is stored in correspondence
to the bar-code inputted 15 commodity code in the commodity file 41-4 (step
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 data, and storing the picked-up 20
image in the shutter operation at steps B17-B19-'B13-B16 are further
iterated sequentially for pickup of images of other faces of the commodity.
When the controller 35 determines at step B17 that a11 necessary picked-up
face images of the commodity 1 have been stored, and 25 the user depresses
the "Y" key of the input unit 38, a message which urges the user to
determine whether ' the image pickup mode should be terminated is displayed



~ 5 J~o v 20p2 - 54  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
pickup mode should not be terminated, the "N" key of the input 5 unit 36 is
depressed. In this case, a message which indicates that a11 the
predetermined face images of the previous commodity 1 have been stored is
displayed on the display unit 36, and an image pickup complete flag
corresponding to the appropriate commodity code 10 in the commodity file
41-1 is set at "completed" (step B20-jB2l, 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 15 starting at step
B1. 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 20 (steps B1-B22). When the controller
35 then determines at step B1 that the image-pickup complete flag in the
commodity file 41-4 corresponding to the bar-code input commodity code of
the commodity whose image is then to be picked 25 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   1 5 NOV
~p2 - 55  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 the display unit 36 (step B5-B23). 5 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 10 inputting step (step B1) 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
15 iterated (step B24--~B1-B22). When production of the commodity
management data on a11 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 20 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-jEND). FIG. 33 is a flow chart of a process
for confirming a commodity whose images have not yet been 25 picked up.
When a predetermined function key of the input unit 38 is depressed to
confirm whether ' there is any commodity whose images have not yet been 



~SNOV~ - 56  picked up, after production 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 5 image pickup complete flags are set at "uncompleted" 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 E1,
E2). Thus, the weights and sizes of a11 the commodities 10 whose management
data are required to be produced are measured and their images are picked
up, and those data are produced as commodity management data and managed in
the commodity file 41-1. Thus, according to this commodity image data 15
processor, the code of the commodity 1 is input in the form of a bar code
by the hand scanner 39 connected 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 20 of the illumining angle,
commodity placement, image pickup focus, iris, zoom, 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 25
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
the RAM 41,   1 5 NOV ~ - 57  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 commodity code in the commodity file
41-4. Thus, only by iterating input 5 of the codes of various commodities
in bar codes and pickup of the images of the commodities, commodity
management data in which the commodity image data correspond to the
commodity codes is easily produced. According to the commodity image data
processor, 10 when photo classification codes representing the features of
the containers and contents of various commodities 1 are input by the input
device 38 of the controller 35, the respective commodities are placed on
the rotary stage 7 within the box 2. In accordance 15 with instructions
from the controller 35, the image pickup conditions which include the
illumining angle of the illumining device 25, the position of each
commodity placed on the rotary stage 7, and the focus, iris, zoom, angle,
etc., of the camera are set at 20 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 the RAM 41. 25 When
actual commodity management data are created, the code of the commodity 1
is input in the form of a bar code by the hand scanner 39 and the commodity
1 5 NOV ZtJ02 _ 58 _ is placed on the rotary stage 7 within the box 2. When
the photo classification code of the commodity is then input, the
respective image pickup conditions which include the illumining angle of
the illumining 5 device 25, the position of the commodity placed on the
rotary stage 7, and the focus, iris, zoom and angle, etc., of the camera 4
are set at respective optimal values in accordance with control data for
the respective image pickup conditions stored in 10 the learning data
memory 4-6 in correspondence to the input photo classification code. The
face image of the commodity is then picked up and corresponding face image
data is stored and managed in correspondence to the bar code-input
commodity code in the commodity 15 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 rapidly and well pick up the face images
of the commodity and easily produce commodity management data in which 20
the commodity image data 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 25 a11 the
respective commodities are input sequentially in the form of a bar code by
the hand scanner 39 to create a commodity index of the commodities for   1
5 Nov 2p2 - 59  which the commodity management data are produced in the
commodity file 41-1. Thereafter, when the picked-up image data obtained by
picking up the image of the commodity is entered in correspondence 5 to the
commodity code in the commodity file 41-1, the image pickup complete flag
is changed from "uncompleted" to "completed". This serves to easily
retrieve a commodity 1 whose images have not yet been picked up. Thus,
commodity management data on 10 a11 the commodities whose codes are input
in bar codes are a11 produced and recorded without omission. According to
this commodity image data processor, the top image of the commodity 1
placed on the rotary stage 7 and reflected by the mirror plate 31 attached
15 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 20 of the commodity is picked 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 25 set at corresponding
optimal values in accordance with control position data of the respective
image pickup conditions corresponding to the photo classification   1 5 Mov
2002 - 60  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 position 5 data are
entered as new image 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 already in the learning data
memory 41-6 can be additionally stored 10 in the learning data memory 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 resulting weight data is delivered 15 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 20 commodity width W and the aspect
ratio of the image obtained from the picked-up image of the commodity, and
data on the height H of the commodity is then delivered to the controller
35. This height data is stored in correspondence to its related bar
code-input 25 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,   1 5 Nov 2002 - 61  



the weight and size of the commodity is entered along with the picked-up
commodity image as commodity management data. While in the particular
embodiment the mechanism 5 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 10 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 centering
of a commodity 1 in 15 a cross-sectional view as viewed in the direction of
arrow A. The second commodity centering mechanism takes the form of a bowl
composed of four openable sections 102a-102d provided at the center of a
centering 20 base plate 107 integral 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 25 the commodity
equally on their sides and hence the commodity is centered within the bowl.
FIG. 35A is a perspective view of still another   1 5 NOV 2002 - 62  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 view, using this centering mechanism. 5 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 10 simultaneously 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. 15 The third commodity centering
mechanism 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 20 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 25 illustrated as obtained
by sequentially repeating the same image pickup operation twice and stored
as separate image data, the top and front images may be   1 5 Nov 2~ - 63
simultaneously picked up and stored, using a pickup commodity fixing
mechanism of FIGS. 36A and 36B. FIG. 36A is a cross-sectional view of the
commodity fixing mechanism, and FIG. 36B is an enlarged 5 perspective view
of the commodity fixing mechanism. More specifically, the commodity fixing
mechanism includes an L-like stage plate 104 disposed integrally on a
rotary base (not shown) such as is shown by 107 in FIG. 34A and a front
upstanding transparent 10 plate 105 provided parallel to an upstanding
branch plate portion of the L-like stage plate 104 acting as back plate
104a with a gap large enough to receive two commodities in parallel between
the back plate 104a and the transparent plate 105, and a pair of parallel 



15 commodity push springs 106 provided between the back plate 104a and the
front transparent plate 105 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 20 are put between the
front and back plates 105 and 104a so that the front of one of the
commodities is brought 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 25 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   i 5 No v 2pp2 - 64  of the
commodity 1 can be picked up simultaneously. As described above, in the
particular embodiment the commodity 1 placed on the base 92 of the size
measuring device 90 is directly pinched from right 5 and left by the size
measuring plates 94R and 94L so that the distances through which the size
measuring 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 commodity
is calculated based 10 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
one of the leading ends of the size measuring plates 94R 15 and 94L the
distance between which becomes known, so that the pair of marks are picked
up along with the commodity image. In this case, the width W and height H
of the commodity can be calculated based on the distance between the pair
of standard marks from 20 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 25 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   1 5 NO V 2002
- 65  the aspect ratio of the commodity image. While in the third
embodiment the respective control position data for the turning and driving
mechanisms corresponding to the optimal image pickup 5 conditions on the
side of the box 2 and the respective control position data on the focus,
iris and zoom of the camera 4 corresponding to its optimal image pickup
conditions are collectively stored in correspondence to the respective
commodity photo classification codes, 10 the respective control position
data for the camera 4 may be stored in the controller which controls 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 15 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 20 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 25 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 process   1 5 NOV Zp02
- 66  of FIG. 28, the weight and size measuring/image pickup process of the
FIGS. 29-32, the unpicked-up image commodity confirming process of FIG. 33
can be stored and conveyed in the form of a program executable by 5 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
communications lines. The computer can store 10 programs 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
controlled by the stored programs to realize the commodity management data
creating function 15 described in the particular embodiment and to perform
the respective processes above mentioned.   1 5 NO V ~ 67 CLAIMS 1. A
commodity image data processor comprising: an input unit for inputting to
the processor commodity s classification data to the processor of each of a
plurality of commodities; an image pickup unit for picking up an image of a
commodity to obtain image data of each of the commodities; a size measuring
unit for measuring the size of each of the commodities at a time of image
picking up by said image pickup unit; io and a commodity data storing unit
for storing data of the image of each commodity picked up by said image
pickup unit in association with the sizes of the respective commodities
measured by said size measuring unit and the commodity classification data
of each commodity is input by said input unit. 2. The commodity image data
processor according to claim 1, wherein said input unit comprises means for
reading a bar code printed on the commodity and for inputting the read bar
code as the commodity 2o classification data. 3. The commodity image data
processor according to claim 1, wherein said image pickup unit comprises:
an image pickup state changing mechanism for changing an , 2s image 



15 NOV ~2 68 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 s image pickup state of
the commodity in corresponding 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 to 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 learning data storage
means in correspondence to the data on the features of the commodity input
by said commodity feature input means. IS 4. The commodity image data
processor according to claim 2, wherein said image pickup unit comprises:
an image pickup state changing mechanism for changing an image 2o pickup
state of a commodity; 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 relationship to 2s
data on features of the commodity;   ~ 5 NOV ZpD2 69 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 image pickup state of the s commodity in said
image pickup unit in accordance with the data 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. io 5. The commodity image data processor according to
claim 3, 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 unit after said image pickup 



control means has changed the image pickup state of the commodity in is
said image pickup unit in accordance with data on the changing of the image
pickup state of the commodity stored in said 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. 20 6. The commodity image data processor according 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 unit after said image pickup 2s control
means has changed the image pickup state of the commodity in   1 5 Na V
2U02 ~o said image pickup unit in accordance with data on the changing of
the image pickup state of the commodity stored in said 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 s pickup
state changing mechanism. 7. The commodity image data processor according
to claim 3, wherein the image pickup state of the commodity comprises at
least the states of position and illumination of the commodity, and focus,
iris and to zoom states of said image pickup unit for the commodity; and
the data on the changing of image pickup state comprises set data on the
position and illumination of the commodity, and set data on the focus, iris
and zoom of said image pickup unit. is 8. The commodity image data
processor 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 unit for
the commodity; and the data on the changing of image pickup state comprises
set 2o data on the position and illumination of the commodity, and set data
on the focus, iris and zoom of said image pickup unit. 9. The commodity
image data processor according to claim 5, wherein the image pickup state
of the commodity comprises at least the   1 5 ruov ~ m states of position
and illumination of the commodity, and focus, iris and zoom states of said
image pickup unit for the commodity; and the data on the changing of image
pickup state comprises set data on the position and illumination of the
commodity, and set data on 



s the focus, iris and zoom of said image pickup unit. 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 to zoom states of said image pickup
unit for the commodity; and the data on the changing of image pickup state
comprises set data on the position and illumination of the commodity, and
set data on the focus, iris and zoom of said image pickup unit. is 11. The
commodity image data processor according to claim 1, wherein said image
pickup unit comprises: 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 said mirror image pickup 2o means
picking up one of the plurality of face images of the commodity, using
mirror reflection, for inverting and correcting that face image. 12. The
commodity image data processor according to claim 1, further comprising:
1 5 NO V 2002 72 a weight measuring unit for measuring the weight of the
commodity; and wherein: said commodity data storage unit stores data of the
images of each commodity picked up by said image pickup unit in association
with s the weight of the respective commodities measured by said weight
measuring unit and the commodity classification data of each commodity
input by said input unit. 13. An image data processing system having a
system body in which io an object to be picked up is arranged, an image
pickup box for picking up an image of the object by means of an image
pickup unit, and an image data processor for processing image data picked
up in the image pickup box, wherein said image pickup box comprises: 15 an
illuminating unit for illuminating a front/upper side of the object, said
illuminating unit being mounted nearer to the object than that of said
image pickup unit at front/upper side of said system body; and a moving
unit for changing relatively an image picking up position of said image
pickup unit with respect to the object by moving at least 20 one of said
image pickup unit and the object; and wherein said image data processor
comprises: an input unit for inputting object classification data of said
object to be picked up; an image data acquisition unit for acquiring the
image data of the 2s object picked up by said image pickup unit; and 



1 5 Nov 2o02 73 an image data storing unit for storing the object
classification data input by said input unit in association with the image
data acquired by said image data acquiring unit. s 14. An image data
processing system according to claim 13, wherein said image data processor
further comprises: a classification data processing unit for rendering said
image data storing unit to store respective object classification data of a
plurality of objects to be picked up input by said input unit; to an image
processing unit for rendering said image data storing unit to store the
image data picked up by said image pickup unit in association with the
corresponding object classification data stored in said image data storing
unit on the basis of the object classification data input in correspondence
with the image picking up operation; is an image stored/unstored judgment
unit for judging whether or not the object image data picked up by said
image pickup unit is stored in association with the object classification
data stored in said image data storing unit; and a reporting unit for
reporting the object classification data which is 2o judged by said
judgment unit as not stored in association with the object image data. 15.
A recording medium storing a commodity image data processing program
rendering a computer to function as:   1 5 NO V 2002 74 an input control
unit for inputting from an input unit commodity classification data
corresponding to a plurality of commodities; an image picking up control
unit for acquiring respective commodity image data picked up by an image
picking unit; s a size measurement control unit for acquiring sizes of the
commodity picked up by said image pickup unit; and a commodity data storage
control unit for rendering the image data of the commodity picked up by the
image pickup unit and the size of the commodity measured by said size
measuring unit in association with io the commodity classification of each
commodity input under the control of said input means. 16. The recording
medium according to claim 15, wherein said image pickup unit comprises: is
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
2o state changing mechanism, for storing data on the changing of the image
pickup state of the commodity in corresponding relationship to data on
features of the commodity; commodity feature input means for inputting data
on the features of the commodity; and 2s image pickup control means for
controlling the image pickup state   15 No V 2002 ~s changing mechanism so
as to change the image pickup state of the commodity in said image picking
up control unit in accordance with the data 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 s commodity input by said commodity
feature input means.
.A@.A9.A9.A99%.A9n.A9[.A9A.A&s.AL[L.A&L.A&n9.A&n.As.A9.A9.A9.A.A9U.A&L.A9s.
A&n.A&n.A9`.AL.A9&.A99.A&U.A&.A&.`.A.ALn.A&s.A9[s.A9.A9[.A9H.A9!.A&[.AL.A9.
A9[s.A9s.A& .A&A%.AL%.AL.A&AL.AL.%.A%.AA.A&n.A&..A&[s.A9
.A&9.A9.AL&.A&A.A9.A9H.AL.A&.A&9.ALH.AL.A9.AS5&.A@.AS.A@@.A,?.A,,%.A@.AU.A@
l1Q+_PQ%06k|wqlgb]X]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c:aV]c:a]c:a!@s' A n   5gy+ 8 >
8k6}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!6e7ExL}"Zhn)d8r#\5o}xsnid_Z]]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca!o?nO*g8Ip
9}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! t#_X r    %!3!9!!"|"""""I#d###
$Z$$$}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$3%X%%%%%%%-&8&&>'I'x'''''(B(w(())C)
u)))))**:*|wrmgb]X]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca!:*f***+c++,,?,,-...../)/*//0s0
01e1111e2N3333}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!3344~4455m6667C777L8889?9s9
99O::X;
;><o<<=s===P>}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!P>>>>>?9?j???@@O@@@@ABBCCRCC
CC#DWD`DeDlDDqEvFG}xrmhc^Y]]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!GGHFHHHDIEIIIIJJ0KKKKL
MMMNNN
OCOPOWO.PRPPPPQ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!QNQRIRORPRnRoRRRRRSOS{S|S
SS#T<ThTTTTT
URUUUUVFV|VV}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!VVW9WfWWWWWWX;
XpX7YnYYYYYYYY%ZBZsZZZ[[\\]]
^{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
^X^y^^^_C_E_M_T_+```7ara9btbbbbcNc$d[ddddddddeeff{upkfa\W]ca]ca]ca]ca]ca]ca
U]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca
]ca]ca]ca!f+gAgpggghhiijPj]jdjj0k6k7k9llmn:nnoyooooooppq}xrmhc^Y]]ca]ca]ca]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca!qqrrssst8tktttuuu
uuAuuuwu~uuuWvv_wwwwxFx~x5yfy{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV
]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!fy:zOzzzzz
z{"{#{{{{|1|a||}}~GT[)^7kCD|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca!DO&].e&@rLyO
<|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<GNB,op1a"#|wrmhc^Y]]]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca!#{!(-.;=Y
hiA~}xsmhb]X]]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!QDy{}kyzupkfa\W]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]c"aU]c"a]c"aU]c"a]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca!L}%GHY:i
ET[Ym}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?s#W02=Dy$D|wrmhc^Y]]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca!DELMN}#7ABHt34;
CDozIR|wrmhc^Y]]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!)a"#*^_d Dr
,VO3}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!34%&ab|}
GH!Vj}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!'anu|,Bbt9Ko0}xsnid_Z]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!0"NOR#W%W'04|wrmhc]X]]c&aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca!4;q(
$N|%VKSUVZaW*|vqlgb]X]]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*,jlq<j9f$}xsnid_Z]]]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!$W-@nJRT[}NW1;
zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
UV]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Dw~+ZK'\}xsnid
_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca!
!#)*R6@d},c.VJ|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!V6g,Wbc4j6CJ}xsnid_Z]]]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca!JO;m D K5h
|wrmhc]Xnid_Z]]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca UV]caV]ca
UV]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
@m8p'_chmtHGU{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caV]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"Wk#*R&<j
&![!!!":"k"m"}xsnid_Y]]U]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!m"w"~"6#h#7$p$?%`%%%%1&i&&
&&1'd'''''))**+,,W-a-h-/|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!/F/071811233344



5A5v5566#7*7\777718d8p8w88q99:z;
<}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<===>>??@?@w@@@AABB$CYCfCmCNDDAEJFFFGI
G`GaGAHtHvH}xsnid_Y]]U]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!vHxHHHIIIJJJJJJuKKKKLMMM0NaN
NNN+ObOOOOPQQ|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!QRRSQSSSSSSSST8TkTTtUUUUrV
VwWWWX<XqXXXYYY~ytoje_Zmhc^Y]]]]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caV]ca UV]caV]ca]ca]ca]ca]ca]ca]ca YY
YIYvYYYZZ([[\9\j\\\]1]b]|]]]^K^O^X^_^^^^o```<a{vqlgb]X]]ca]ca]ca]ca]ca]ca]c
a]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caU]ca!<auaaaaaaablbbcZcacclddRejefff!f$fYfff#gjgggg&hjh~ytoje`[V]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca
UV]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca!jhhh
5ilioiiijj4jvjjjCklktkyk|kkklVlll,mYmmm"nknnnBo|wrmhc^Y]c]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca!Booooo&pnpppDqRqUqqq'rhrrrsXssstQttt!u^uuuvVvvv}xsnid_Z]c]]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca!vvv4wqwww,xsxxx:yyyy
zdzzz#{j{{{{{||]|||.}H}}}}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!}~]~i~~~)h(U%)
25{(U[3p|wrmhc^Y]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!FX9ikwz6ofOf8~+l|wrmhc^Y]c]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]ca]ca]ca]ca!b*6ofOf8~+l|wrmhc^Y]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caQaBY
10%&'()-Y  10%&'()-l G10%&'()- s10%&'()-  `@(10%&'()-
@(10%SS&'()-+_dEs!10%&'()-l 310%&'()-l @10%&'()-l `10%&'()-Y
10%&'()-10%&'()-PPdEY S&10%&'()-ss$10%&'()-Y "10%&'()-l  10%&'()-F
M10%&'()-l 10%&'()-PQdEY S5310%&'()-Y s310%&'()-Y 110%&'()-F
/10%&'()-`-!10%&'()-Y S&10%&'()-"#$%06bC&10%&'()-$10%&'()- 10 10 10Y ;
10%&'()-3 &910%&'()-`37 10%&'()-6k@sdEbCY Y10%&'()-y"10%&'()-Y 10%&'()-Y
10%&'()-F 10%&'()-Y @10%&'()-s' A n dEbCF 10%&'()-F  10%&'()-L!10%&'()-F
10%&'()-3 10%&'()-3 9-10%&'()-n 



5gydEbCF )10%&'()-F (10%&'()-F ,&10%&'()-LL$10%&'()-3 l"10%&'()-F
10%&'()-y( ) * dE:/ 10 103 ;F10%&'()-3 9f10%&'()-9 7"10%&'()-3
/10%&'()-`9-10%&'()-3 +10%&'()-* + 8 > 8kxY:/ 10F &10%&'()-l
F410%&'()-f&10%&'()-Y 10%&'()-910%&'()-$10%&'()- 106edE:/ 10F Y y 10%&'()-F
10%&'()-Y 10%&'()-`@ 10%&'()-F :10%&'()-Y  10%&'()-7ExdE:/ 10F F
+F10%&'()-F )10%&'()-F '310%&'()-F & 10%&'()-`9$10%&'()-F Y"F10%&'()-L}dE:/
10F 97s!10%&'()-  5l10%&'()-3 s3Y10%&'()-3 



Y1&10%&'()-F y/10%&'()-L- 10%&'()-"WXYZhnbC 1010%&'()-&10%&'()-$910%&'()-Z
10 10 103 :@10%&'()-3 910%&'()-)d8dEbC 10F 310%=&'()-F 310%&'()-S"10%&'()-Y
s 10%&'()-Y  s10%&'()-3 10%&'()-8r#\dEbC 10L&$!10%&'()-3 F"Y10%&'()-F f
310%&'()-  10%&'()-F Z 10%&'()-L"10%&'()-\5o?ndE:/ 10 10  :10%&'()-
810%&'()-96 10%&'()-  y/10%&'()-9-"10%&'()-3 &10%&'()-OxY:/ 10f!10%&'()-Y
s10%&'()-Y  10%&'()-Y 10%&'()-910%&'()-$10%&'()-  10*a?:/ 10!F  10%  &'()-F
10%&'()-3 m10%&'()-`C"10%&'()-V!`C"10%&'()-VT Y10%&'()-5g}^?:/
10L-!10%5&'()-xK +10%&'()-!Y (10%&'()-Y 



(10%&'()-!`L$#10%&'()-`L$#10%&'()-8Ip}^?4/ 10 10F ;10%&'()-3 9m10%&'()-9
710%&'()-F @510%&'()-!L-!10%33&'()-x!L-!10%&'()-x 9mN/ 10 10F ;1F
10%&'()-Y z10%&'()-F 10%&'()-910%&'()-#10%&'()-4 10 109 t{Y:N/ 10 10F
M10%&'()-!`"10%&'()- `"10%?&'()-0Y &G10%&'()-!` 10%''&'()-!d
10%&'()-#1_aBN/ 10 10  +,10%&'()-F 'S10%&'()-!L9$@ 10%&'()-L9$@ 10%&'()-F y
F10%&'()-3 10%&'()-- X r    }^?N/ 10 10  910%&'()-97 10%&'()-  ,510%&'()-3
L3 10%&'()-!9-10%33&'()-!9-10%&'()- "!#!$!%!3!9!!!_@ 10 10F 10%&'()-!F
10%&'()-&10%&'()-#10%&'()-  10 10 103 : 10%&'()-!!"|"""#^?_@ 10 103 



10%P&'()-!L"10%&'()-3 , 10%&'()-F Y10%&'()- 10%&'()-!x
10%??&'()-#I#d#####^?_@ 10 103 (910%C&'()-!LL$t!10%&'()-LL$t!10%&'()-
Y"10%&'()-3  10%&'()-!3 10%&'()-# $Z$$$$%}[9_@ 10 10!9,5 10%&'()-!3
l1&10%&'()-3 l1&10%"&'()-  /910%&'()-!9+ 10%&'()-!3 (910%&'()-%3%X%%%%%%%bC
10 10!910%"&'()-#s10%"&'()-F 10 10 10  :Y10%&'()-3 9-10%&'()-9,5
10%&'()-%%%-&8&&&^<bC 10 10!![f"10%55&'()-`!if"10%CC&'()-`F 10%"&'()-F
m10%"&'()-!F 10%""&'()-F 10%>&'()-&>'I'x'''(aBbC 10 10!![3 &f10%"&'()-L9$
10%"&'()-F y z10%"&'()-3 10%"&'()-F z10%"&'()-!L 10%""&'()-(B(w(())C)a?bC
10 10!!!3 l110%""&'()-3 l110% &'()-!9-M!10%&'()-3 +&10%"&'()-3 )f10%"&'()-
'10%"&'()-C)u))))))))xmbC 



10 10!!!`$L10%&'()- 10" 10" 10"  :10%"&'()- 810%"&'()-&7&10%"&'()-3
,510%"&'()-)**:*f***dEmbC 10 10!!!fS 10%&'()-F 10%&'()-Y  '10%&'()-F
10%&'()-Y  10%&'()-L10%&'()-**+c++,,}^?mbC 10 10!!F  310%&'()-Y
10%&'()-``!10%&'()-!Sl t10%&'()-!Y Y10%&'()-Y Y10%&'()-,?,,-g---zX6mbC 10
!Ll1#10%&'()-Z !L)`!10%&'()-!L)`!10%--&'()-!L)`!10%UU&'()-!`L$"10%&'()-3
l"m10%&'()--......//uV7 10 !F f10%&'()-l 10%"&'()-m10%"&'()-s$L10%"&'()-G
10 10 10!Ll1#10%&'()-Z /0s001e11}^?uV7 10 !  Y"&10%"&'()-3 f10%"&'()-F
10%"&'()-!L@ 10%&'()-F &f10%"&'()-!xS 10%R"R"&'()-111e222N3b@uV7 10
!!9+"10%""&'()-z9+"10%X&'()-z 9+"10% 



&'()-z3 'f10%"&'()-3 &10%"&'()-9L$10%"&'()-N333333334xmbC 10 !!$10%"&'()-F
10" 10" 10"  :10%"&'()- 8M10%"&'()-& 7-10%"&'()-  ,510%"&'()-44~4455@6a?mbC
10 !!L10%""&'()-F  10%"&'()-!x,"10%R"R"&'()-F l 10%"&'()-F
10%&'()-sm10%"&'()-@6m667C777}^?mbC 10 !3 +10%"&'()-  '10%&'()-3
%y10%"&'()-9S "10%b&'()-!9S "10%FF&'()-!L10%""&'()-78L8889?9^?mbC 10 ! 8
10%&'()-!&4"10%""&'()-3 310%"&'()-3
31310%"&'()-!9s-"10%""&'()-9s-"10%&'()-?9p9q9r9s999O::bC 10 !S10%"&'()-F
10%"&'()-m10%"&'()-$10%"&'()- 10" 10" 10"3 :10%"&'()-:X;;><o<<=s=dEbC 10
!9- 10%"&'()-3 &10%"&'()-L9$- 10%"&'()-3 s10%"&'()-L!10%"&'()-F
Fs10%"&'()-s=P>>>>>>>>xmbC 10 !`$s10%5&'()-Y 10" 10" 10"  :10%"&'()-  



910%"&'()-&710%"&'()-  / 10%"&'()->?9?j???@dEmbC 10 !f10%5&'()-3 310%5&'()-
Y10%5&'()-3 &10%5&'()-  10%5&'()-m10%5&'()-@@O@@@@AdEmbC 10 !
10%5&'()-t9g#10%5&'()-3  10%5&'()-3 10%5&'()- &10%5&'()-3
F10%5&'()-AABBCCRCdEmbC 10 !l1310%5&'()- /G10%5&'()--@ 10%5&'()-
&g10%5&'()-&L$@ 10%5&'()-  10%~&'()-tRCCCC#DTDUDVDWDdYNC 10 ! 105 105
105:10%5&'()- 9T10%5&'()-710%5&'()- ,5410%5&'()-
L310%5&'()-WDeDlDD>EqEEFa?YNC 10 !!`3#10%&'()-ym"10%&'()-x!sm"10%::&'()-xc
10%&'()-l10%&'()-$10%&'()-mEFvFJGGHFHPI}^<YNC 10 !!9-Z"10%&'()--3
+10%&'()-!`"10%//&'()-`"10%&'()-!`"10%&'()-`3#10%&'()-yPIIIIIIIZJJuV4 10!l
10%&'()-l  10%G&'()-l10%&'()-$10%&'()-G 10-- 10--
10--!9-Z"10%--&'()--JJ0KKKKLaBuV4 10!l  Y '10%&'()-` 10%&'()-Y 



z10%&'()-Y 910%X&'()-Y F10%&'()-!sM!10%&'()-LLqMMNNNz[<uV4 10!F @510%&'()-F
l1S10%*&'()-F /s10%&'()-!L#10%&'()-!L#10%&'()-!L#10%&'()-N
O@OAOBOCOPOWO.P~_@ 10!Y 10%&'()-l10%&'()-$10%&'()-3 10 10 103 :10%&'()-!9
7"10%&'()-.PRPPPPQNQdE~_@ 10!`, 10%&'()-Y 310%&'()-Y 10%&'()-Y 10%&'()-F
3z10%&'()-S10%&'()-NQQRIRSOS#TdE~_@ 10!F f/10%&'()-9-10%&'()-3
%s10%&'()-L&$ 10%&'()-F 10%&'()-F 10%&'()-#T<ThTTTTTTTbC
10!m10%5&'()-$10%5&'()-G 10 10 103 :10%&'()-  8L10%&'()-9610%&'()-TT
URUUUUdEbC 10!3 310%5&'()-S10%5&'()-  sf10%5&'()-  10%5&'()-3  10%5&'()-3
10%5&'()-UVFV|VVVWdEbC 10! 10%5&'()-  l 10%5&'()-9"10%5&'()-3 10%5&'()-
10%5&'()-3 



&s10%5&'()-W9WfWWWWXdEbC 10! )10%5&'()-  '10%5&'()-
&10%5&'()-&9$"10%5&'()-  Y"10%5&'()-  y 10%5&'()-X;XpXY7YnYYdEbC 10!
9t10%5&'()-7 10%5&'()- y/10%&'()- y/10%5&'()-&-10%5&'()-
+10%5&'()-YYYYYYY%ZBZbC 10!Y 10%&'()-F 10%&'()-l10%&'()-#10%&'()-G 105 105
105  :10%5&'()-BZsZZZA[[[dEbC 10!`!10%&'()-Y 310%&'()-Y 310%&'()-S10%&'()-Y
`g10%&'()-F  &10%&'()-[\\]] ^X^dEbC 10!3 Y110%&'()-3 y/10%&'()-9-10%&'()-3
&10%&'()-L&$"10%&'()-F f10%&'()-X^y^^^_@_A_B_C_dYNC 10! 10 10 10  :10%&'()-
8F10%&'()-96@ 10%&'()- 5`10%&'()-3 9310%&'()-C_M_T_+````7adEYNC 10! F F
10%&'()-F F 10%"&'()-S10%"&'()-F
10%"&'()-m10%"&'()-"L10%"&'()-47ara9btbbbbdEYNC 10! 



)10%"&'()-F 'f10%"&'()-3 &10%"&'()-LL$"10%"&'()-3
10%"&'()-L"10%"&'()-bcNc$d[ddddddE:/ 10" 10"3 :f10%"&'()-  910%"&'()-&7
10%"&'()-  /10%"&'()-9-M!10%"&'()-F +10%"&'()-ddddAeeeQfxY:/ 10"Y Y
10%&'()-y!10%&'()-l 10%&'()-l 10%&'()-m10%&'()-y#s10%&'()-Y
10"Qfff+gAgpggdE:/ 10"Y Y "10%&'()-3  10%&'()-l 10%&'()-Y g10%&'()-s
10%&'()-Y Y 10%/&'()-gghhiijdE:/ 10"Y 3 910%&'()-937!10%&'()-F
/10%3&'()-L-@ 10%&'()-F @&10%&'()-s``$10%&'()-jMjNjOjPj]jdjj0kbC 10"Y
10%"&'()-F Z10%"&'()-m10%"&'()-Y"10%"&'()-G 10 10 10F :f10%&'()-
0kk9lll=mmwU3bC 1!9 M!10%""&'()-t!9
M!10%==&'()-t!Lg#10%&'()-!Lg#10%""&'()-!f"10%[[&'()-S!xf"10%R"R"&'()-Smn:np
nnoyoa?bC 1!9!&@5@ 10%""&'()-  L3F10%"&'()-!&-"10%""&'()-&-"10%b&'()-3
+10%"&'()-3 '10%"&'()-yoooooooopbC 1!9!F z10%"&'()-m10%"&'()-Y"10%"&'()-3
10" 10" 



10" ;10%"&'()-  910%"&'()-pp`qqqrrdEbC 1!9!99$#10%"&'()-3 310%"&'()-L-
10%"&'()-3 F310%"&'()-3 F310%&'()-f!10%"&'()-rst8tktttdEbC 1!9!
,510%"&'()-  L310%"&'()-3 l1 10%"&'()-  /F10%"&'()-&-#10%"&'()-
&10%"&'()-tuAurusutuuuuubC 1!9!l10%&'()-s$`10%&'()-Y 10" 10" 10"
::10%"&'()-  910%"&'()-&710%"&'()-uuWvv(w_wwdEbC 1!9!`"10%&'()-F F10%&'()-F
F10%&'()-S10%&'()-Y 10%&'()-Y 10%&'()-wwwxFx~x5ydEbC 1!9!F &
10%&'()-L9$`!10%&'()-F Y"10%&'()-F f 10%&'()-3 10%&'()-F
10%&'()-5yfyy:zOzzzzzdE:/ 10 103 :10%&'()-3 8f10%&'()-97m 10%&'()-3
y/10%&'()-3 y/10%&'()-9-S 10%&'()-zzzz{g{{|uS4/ 10Y
3S10%&'()-!|`!10%&'()-!|`!10%00&'()-Y 10%&'()-m10%&'()-#10%&'()-
10|1|a||}}~a?4/ 



10Y !`&$f#10%&'()-SF 10%T&'()-Y 10%&'()-!`!10%&'()-Y S10%&'()-F
10%&'()-~~~=DEFzXJ</ 10 10
10!L-`!10%&'()-@!L-`!10%&'()-@!L-`!10%&'()-@L-`!10%J&'()-@!`&$f#10%&'()-SFG
T[)^7kuV7/ 10`10%&'()-F 3 10%&'()-S10%&'()-Y z10%&'()-sm10%&'()-#&10%&'()-
10kO&dE7/ 10`3 &10%&'()-L&$@ 10%&'()-F F" 10%&'()-F f 10%&'()-F 10%&'()-F
10%&'()-&].edE:/ 10 103 :10%&'()-3 8y10%&'()-96`!10%&'()-3 y/ 10%&'()-3 y/
10%&'()-9- 10%&'()-xY:/ 10F F 10%s&'()-f 10%&'()-Y @10%&'()-sY
@10%&'()-sl10%&'()-f#910%&'()-Z 10&@rdE:/ 10F F l" 10%&'()-F y 10%&'()-F
10%&'()-Y 10%&'()-`!10%&'()-F F 10%&'()-LydE:/ 10F 9-`!10%&'()-3 +10%&'()-3
)10%&'()-F '10%&'()-F 



&10%&'()-L9$M!10%&'()-OdE:/ 10F  9G10%&'()-97S10%&'()-3 ,510%&'()-3
L310%&'()-3 l1s10%&'()-3 /10%&'()-9:;<GNbC 10F f10%F&'()-F
10%"&'()-m10%"&'()-#10%"&'()-  10 10 103 :s10%&'()-BaBbC 10L10%"&'()-F
10%"&'()-F 310%"&'()-!sS`!10%MM&'()-Y s10%"&'()-F f10%"&'()-B,7}[9bC
10!&&#10%&'()-:!&&#10%""&'()-:!&&#10%""&'()-:9f 10%&'()-!9f 10%&'()-F
s10%"&'()-1xmbC 10!$10%"&'()-4 10 10 109 10%&'()-&7m"10%"&'()- 510%"&'()-3
9310%"&'()-a^<mbC
10!!Lg#10%""&'()-!d`!10%>">"&'()-`!10%0&'()-!d`!10%>>&'()-F
310%"&'()-m10%&'()-aE{aBmbC 10!!&-#10%"&'()-  '10%"&'()-!  '10%;;&'()-
&10%"&'()-9L$g#10%"&'()-3 l"s10%"&'()-MaSE7 10 10"" 10"" 10""!  9
10%""&'()-& 710%"&'()-  L310%"&'()-  L310%&'()-  /10%"&'()-!((Y}[9SE7 10 



!9& 10%""&'()-!s"10%MPMP&'()-Y !s"10%&'()-Y !x"10%R"R"&'()-Y
m10%"&'()-$`10%"&'()-3 AzX6SE7
10!&#10%FF&'()-!&#10%&'()-!&#10%&'()-!&#10%""&'()-!&#10%&'()-9&
10%&'()-A{|}~rS4 10l10%H&'()-&$s10%H&'()-3L10%H&'()-M 10"" 10""
10""!&Y1!10%""&'()- !&Y1!10%&'()- Z&zX6rS4
10!`Y#10%&'()-!`Y#10%HH&'()-!`Y#10%11&'()-"10%&'()-g!n"10%nHnH&'()-g!x"10%x
hxh&'()-gLUzXJ<4 10! 10
10!9@&Z"10%&'()-!9@&Z"10%HH&'()-!9@&Z"10%kk&'()-!`"10%HH&'()-}^
x10%H&'()-uV74 10!``!10%&'()-Y 3 10%&'()-S`!10%&'()-Y
10%&'()-l10%&'()-#10%&'()-  10!QdE74 10!``!F +10%&'()-F )10%&'()-F
'm10%&'()-3 &10%&'()-`9$"10%&'()-F 10%E&'()-DvwxydYNC 10!` 10 10 10F
:10%&'()-F 810%%&'()-L610%&'()-3 y/10%&'()-`L- 10%&'()-y?ka?YNC 10!!L3g#10%
&'()-y"10%;&'()-M!n"10%HBHB&'()-MK
10%"&'()-Z10%"&'()-#s10%"&'()-Yy=6CwU3YNC
1!&)#10%""&'()-!&)#10%""&'()-!&)#10%]]&'()-!Lm"10%""&'()-&!Lm"10%pp&'()-&!L
3g#10%&'()-yL}xY: 1!Y  10%&'()-Y 10%&'()-F &10%&'()-l10%&'()-$s10%&'()-3
10"" 10"" 10""}%YdExY: 



1!Y Y 310%&'()-F 10%&'()-3 10%&'()-Y 310%&'()-S`!10%&'()-Y `10%&'()-:idExY:
1!Y 3 )10%&'()-F 's10%&'()-F &s10%&'()-L&$M!10%&'()-3  10%&'()-`l"10%&'()-i
dExY: 1!Y 3 810%R&'()-96"10%&'()-3 f/10%&'()-3 f/10%&'()-9-10%&'()-
+`10%&'()- BCDET[#_= 1!!|#10%C;C;&'()-z!#10%HH&'()-zsl10%&'()-&$10%&'()- 10
10 103 :10%&'()-#Y2m?@}[9_= 1!!L)m"10%&'()-y!L#10%&'()-&!L#10%==&'()-&`
#10%&'()-y!` #10%&'()-y#10%&'()-z@,zl^P1 `$10%&'()- 10 10
10!9&3#10%&'()-9&3#10%&'()-!9&3#10%JJ&'()-!L)m"10%&'()-yhdE^P1
`$10%`#10%&'()-Y 310%&'()-`Y 310%&'()-`Ss!10%&'()-l
10%&'()-`s10%&'()-?sdE^P1 `$10%3 &s10%&'()-`&$L!10%&'()-F F"10%&'()-Y f
10%&'()-Y G10%&'()-l 10%&'()-#WdE^P1 `$10%3 5F10%&'()-F 9310%&'()-
F110%&'()-3 



y/310%&'()-L-10%&'()-3 &s10%&'()--./0=DbC `$10%m10%&'()-3%10%&'()- 10 10
103 :10%&'()-3 810%@&'()-96!10%&'()-Dy$dEbC `$10%F Y 10%&'()-ys!10%&'()-3
10%&'()-Y  10%&'()-Y g10%&'()-Y g10%&'()-L}dEbC `$10%F l"f10%&'()-F
s10%&'()-F &10%&'()-3 10%&'()-L10%&'()-F Y 10%&'()-#7HtdEbC `$10%3
`310%&'()-  l1910%&'()-3 /10%&'()-9-"10%&'()-3 ,&10%&'()-`L9$"10%&'()-;
lmnozxmbC `$10%Y%10%&'()- 10 10 10  ;&10%&'()-Y 9`10%&'()-9 7- 10%&'()-3
@510%&'()-zIRdEmbC `$10%Y 10%&'()-``!10%&'()-F 310%&'()-@ 10%&'()-Y
g10%&'()-s10%&'()-)a*ddEmbC `$10%9-"10%&'()-3 &10%&'()-L&$!10%&'()-3
F"Y10%&'()-F f z10%&'()-F 10%&'()-d DrdEmbC `$10%3 8Y10%&'()-96`!10%&'()-  



510%&'()-3 &3`10%&'()-3 F110%&'()-3 f/ 10%&'()-r,bC `$10%F @10%"&'()-F
10%"&'()-sm10%"&'()-$10%"&'()-  10 10 103 :s10%&'()- ,VdEbC `$10%F
F10%"&'()-L 10%"&'()-F 310%"&'()-s@- 10%"&'()-F `10%"&'()-3
-10%"&'()-OdEbC `$10%9- 10%"&'()-3 % 10%"&'()-L&$m"10%"&'()-F F"10%"&'()-
f 10%"&'()-F s10%"&'()-4 dYNC `$10% 10" 10" 10"  :10%"&'()-  810%&'()-&6m
10%"&'()-  f/10%z&'()-  f/10%"&'()- !VjdEYNC `$10%  10%&'()-Y  g10%&'()-,
10%&'()-l 10%&'()-`l10%&'()-#10%&'()- j]dEYNC `$10% s$!10%&'()-Y 10%&'()-Y 



10%$&'()-sm10%&'()-Y Z10%&'()-3 10%&'()-'^_`dE:/ 10 10F :10%&'()- 3
810%&'()-L6 10%&'()-F S/10%&'()-L`-410%&'()-F %10%&'()-s`anuD|RuS4/
10`l!10%&'()-z!`l!10%&'()-z `!10%&'()-g!d `!10%++&'()-gY10%&'()-$10%&'()-F
10-t9o}^<4/ 10!L3(10%&'()-10%&'()-Y 10%&'()-Y 10%&'()-Y !d| 10%&'()-Y !d|
10%&'()-Y 0rS4 10l10%&'()-$s10%&'()-3 10 10
10!9/!10%&'()-`!9/!10%88&'()-`L3(10%&'()-"RdErS4 10l10Y 3 10%&'()-@
10%&'()-F s&10%&'()-Y  z10%&'()-l  10%&'()-Y  10%&'()-#WdErS4
10l10L9$10%&'()-F F"10%&'()-Y f 10%&'()-F f10%&'()-3
10%&'()-`10%&'()-%WdErS4 10l103 510%&'()-3 &310%&'()-3 



F1f10%&'()-  f/&10%&'()-L-10%&'()-3 &10%&'()-$%&'4;bC
10l1m10%&'()-y#s10%&'()-  10 10 103 :10%&'()-3 810%&'()-96#10%&'()-;q(dEbC
10l1F Fz10%&'()-fm"10%&'()-F 10%&'()-3  &10%&'()-F 10%&'()-F
10%&'()-$N|dEbC 10l1L9$T10%&'()-3 Y"F10%&'()-F y 10%&'()-F m10%&'()-
,10%&'()-L10%&'()-%VdEbC 10l13 y/10%&'()-9-!10%&'()-3 +`10%&'()-3 )10%&'()-
'&10%&'()-Y &10%&'()-HIJKZabC 10l110%"&'()-s$ 10%"&'()-3 10 10 103
:10%&'()-3 910%&'()-97`!10%&'()-aW!~_=bC 10!Lm"10%&'()-pY
3[10%"&'()-"10%"&'()-!"10%[[&'()- "10%e. e&'()-P 10%"&'()-!q< zX9bC 10
5'10%"&'()-!&&#10%""&'()-!&&#10%&'()-9#10%"&'()-!9#10%&'()-!Lm"10%""&'()-pu
V7 103 ym10%"&'()-l t10%"&'()-Lm10%"&'()-S#10%"&'()-3 10"" 10"" 



10""!&6`!10%""&'()-jdEuV7 103 ymF Y 10%"&'()-:&610%"&'()-&`-
10%"&'()-9$10%"&'()-L10%"&'()-,`10%"&'()-j9fdYNC 103 y 10" 10" 10" @/
10%"&'()-` `-10%"&'()-  l10%"&'()-  l10%&'()-  10%"&'()-$WdEYNC 103 y Y
10%&'()-F 3M10%&'()-@Z"10%&'()-Y 10%&'()-sl10%&'()-#10%&'()-FW-dEYNC 103 y
F &10%&'()-`&$10%&'()-Y  10%&'()-sM!10%&'()-Y 10%&'()-Y 10%&'()--@ndEYNC
103 y L610%&'()-F f/f10%&'()-L-M!10%&'()-F +10%&'()-F )310%&'()-l
'm10%&'()-GHIJT[}bC 103 yY M10%&'()-sY10%&'()-#10%&'()-Z 10 10 10F
:10%&'()-3 



8 10%&'()-}NWdEbC 103 y3 10%&'()-Y 3Z10%&'()-@S 10%&'()-Y ` 10%&'()-
10%&'()-Y 10%&'()-1;dEbC 103 yF &s10%&'()-M`&$!10%&'()-F
10%&'()-``!10%&'()-Y 10%&'()-l M10%&'()-DwdEbC 103 y  510%&'()-F
&310%&'()-F F110%&'()-F f/F10%&'()-L-!10%&'()-F &s10% &'()-M+ZbC 103
ysm10%"&'()-#L10%"&'()-G 10 10 10F :10%&'()-3 810%&'()-L610%&'()-KdEbC 103
yF  &10%"&'()-@ 10%"&'()-F `10%"&'()-F  10%"&'()-F 10%"&'()-F
&10%"&'()-'\dEbC 103 y3 f10%"&'()-3 10%"&'()-L10%"&'()-  Y10%"&'()-Y
10%"&'()-3 10%"&'()-#R6dEbC 



103 y  f/10%"&'()-&-s!10%"&'()-  % 10%"&'()-9&$310%"&'()-  F"Y10%"&'()-3 f
10%"&'()-@dbC 103 ym10%&'()-"10%&'()-3 10" 10" 10" :410%"&'()-
910%"&'()-&6!10%"&'()-},dEbC 103 yl :10%&'()-Y 10%&'()-Y 10%&'()-10%&'()-l
&10%&'()-l &10%&'()-,c.VdEbC 103 yY !10%&'()-Y  `10%&'()-Y &10%&'()-3
310%&'()-sSY10%&'()-Y sM10%&'()-VJdEbC 103 y  3F10%&'()-l  1T10%&'()-F
@/10%&'()-L`-:!10%&'()-F % 10%&'()-s#M10%&'()-!VxmbC 103 y"10%T&'()-G 10 10
10F :10%&'()-F 8-10%&'()-L6m10%&'()-F 4s10%&'()-6gdEmbC 103 yF3!10%T&'()- 



@M10%T&'()- `y10%T&'()- l 10%T&'()- y&10%T&'()-,Z10%T&'()-,WdEmbC 103 y
@10%T0&'()- 10%T&'()- 10%T&'()- ,10%T&'()- 10%T&'()- &10%T&'()-4jdEmbC 103
y- 10%T&'()-  + 10%T&'()- ,)z10%T&'()- L'10%T&'()-
Y%10%T&'()-y#"10%T&'()-93456dYNC 103 y 10T 10T 10T :10%T&'()-
8Y10%T5&'()-6Z10%T&'()- .10%T&'()- .10%T_&'()-6CJOdEYNC 103 y F l310%&'()-F
l310%5&'()-y@ 10%5&'()-F `10%5&'()-Z10%5&'()-#10%5&'()- ;m D dEYNC 103 y
9`$10%5&'()-  "f10%5&'()-F  10%5&'()-3  10%5&'()-  10%5&'()-L10%5&'()-D
K5hdEYNC 



103 y   99310%5&'()-3710%5&'()-  /s10%&'()-  /s10%5&'()-&-M!10%5&'()-
@&10%5&'()-h` b@ 10!sm"10%MM&'()-MF 10%"&'()-m10%"&'()-,#10%"&'()-Y 105 105
105  ;310%5&'()-`  f`z[<b@ 103
@&10%"&'()-9"10%&'()-!9"10%""&'()-!9Y!10%KK&'()-Z !9Y!10%""&'()-Z
m"10%"&'()-M[VwXMB7 10 10" 10" 10" ;10%"&'()-!&1#10%&'()-y!&1#10%((&'()-y!&
(#10%UU&'()-f!& (#10%&'()-f@mdEMB7 10 10" 13 `10%"&'()-3
l10%"&'()-y!10%"&'()-3 10%"&'()-10%"&'()-f#10%"&'()-GmdEMB7 10 10" 1
@&10%"&'()-9`$M!10%"&'()-  f10%"&'()-9#10%"&'()-F  10%"&'()-3
@10%"&'()-8pdEMB7 10 10" 1&37M10%"&'()- @510%"&'()-  `310%"&'()-
110%"&'()-  /y10%"&'()-&-10%"&'()-'\]^_mtHbC 



10 10" F  10%&'()-m10%"&'()-"s10%"&'()-m 10" 10" 10" ;g10%"&'()-
&910%"&'()-HGdEbC 10 10" L!10%"&'()-  10%"&'()-F ,10%"&'()-Y 9S10%"&'()-F
Y10%"&'()-y"10%"&'()- U"dEbC 10 10" 3 )10%"&'()-3 (10%"&'()-
,&L10%"&'()-LL$#10%"&'()-3 s10%=&'()-3 s10%"&'()-"WkdE:/ 10" 10"3 :
10%"&'()- 3 910%"&'()-& 7:!10%"&'()-3 /s10%"&'()-9-S#10%"&'()-3
+f10%"&'()-#*RxY:/ 10"l `410%&'()-l l 410%&'()-F 10%&'()-l
10%&'()-sl10%&'()-" 10%&'()-Y 10"&<jdE:/ 10"l Y S 310%&'()-Y sG10%&'()-
f10%&'()-s10%&'()-Y 



10%&'()-@ 10%&'()-    &![!dE:/ 10"l F F1f10%&'()-  f/10%&'()-L-M10%&'()-F &
10%&'()-s`$#10%&'()-Y 3"G10%&'()-[!!!":"h"i"j"k"dYNC 10" 10 10 10F
:Z10%&'()-F 8-10%&'()-96#10%&'()-F 5s10%&'()-Y
&310%&'()-k"w"~"6#h#7$p$dEYNC 10" 9!10%"&'()-3 Y10%&'()-y 10%"&'()-3
10%"&'()-m10%"&'()-&$910%"&'()-Zp$?%`%%%%1&dEYNC 10"   +10%"&'()-
*f10%"&'()-3 (S10%"&'()- @&10%"&'()-9`$m10%"&'()-
f10%"&'()-1&i&&&&1'd'dEYNC 10" & 710%"&'()-  @510%"&'()- `310%"&'()-
110%"&'()-  /10%"&'()-&-!10%"&'()-d''''''''(b@
10"!|!10%CC&'()--l10%&'()-&$10%&'()- 10" 10" 10"  ;10%"&'()-
910%"&'()-())***+}^<b@ 10"!L9$#10%&'()-G L9$#10%&'()-G 3
Y"10%&'()-!`#10%&'()-F  10%&'()-!|!10%CC&'()--++,T-U-V-W-a-h-rS4 



10m10%&'()-#&10%&'()- 10 10
10!9y/Z"10%&'()-`!9y/Z"10%--&'()-`L9$#10%b&'()-G h-C./F/N00U1z[9rS4
10!L&Z"10%&'()-g`#10%X&'()-Z !`#10%&'()-Z 3
10%&'()-!i"10%&'()-!|"10%00&'()-U11S2222233rS4 10sm10%"&'()-9$10%"&'()- 10
10 10!Ly/'!10%&'()-s!Ly/'!10%&'()-sL&Z"10%&'()-g3344 5A5v5dErS4 10sm103
y10%"&'()-F S10%"&'()-L10%"&'()-F 3F10%"&'()-S10%"&'()-F
10%"&'()-v55666#7*7aBrS4 10sm3 y/&10%"&'()-9-`!10%"&'()-3 &10%"&'()-3
&10%P&'()-!LF"Z"10%""&'()-F f 10%"&'()-*7\777718a8b8c8dE:/ 10" 10"
:10%"&'()-3 810%"&'()-&6!10%"&'()-  510%"&'()-  &3910%"&'()-
F110%"&'()-c8d8p8w889q99uS4/ 10Y F10%&'()-!|"10%&'()-!|"10%CC&'()-T
,10%&'()-10%&'()-#10%&'()- 10"98::@;z;<x<}[94/
10!9,&#10%xx&'()-'!9,&#10%&'()-'L"10%&'()-!L"10%&'()-`>l"10%&'()-b!`>l"10%%
%&'()-bx<<.=======}oP1 m10%&'()-$10%&'()- 10 10
10!9L3#10%&'()-z!9L3#10%&'()-z!9,&#10%&'()-'=F>>>??@dEoP1 m10%
`10%&'()-`l10%&'()-F Ys10%&'()-y10%&'()-F 10%&'()-F 10%-&'()-@?@w@@@AAdEoP1



m10%9- 10%&'()-F ,&10%&'()-LL$!10%&'()-F Y"10%&'()-F y  10%&'()-F
10%&'()-ABB$CVCWCXCYCfCxmbC m10%`$10%&'()-3 10 10 103 :10%&'()-3 9
10%&'()-97@ 10%&'()-3 /10%G&'()-fCmCCNDD&EAE}[<mbC
`0#10%M&'()-V!`0#10%&'()-Vl
F10%&'()-![!10%&'()-f!n!10%""&'()-fm10%&'()-AEFJFFGIGGz[9mbC
!Ll1!10%&'()-zK /10%&'()-L'!10%&'()-!L'!10%&'()-!`!10%&'()- !`!10%&'()-
GAHqHrHsHtHHHLI~_= !!d!10%>">"&'()-gsm10%"&'()-L$10%"&'()-  10 10 103
:y10%&'()-!Ll1!10%&'()-zLIIQJJJFKuK^?~_= !!9|"10%}&'()-}!9|"10%&'()-}3
10%"&'()-9 m"10%&'()-y!9 m"10%""&'()-y!10%&'()-guKK9LLIMMMMzXJ<= ! 10cc
10cc!&3!10%cc&'()-!&3!10%""&'()-!&'z#10%""&'()-A !&'z#10%vv&'()-A A
%10%"&'()-MMMM0NaNNNuV7= F L 10%"&'()-3 Y -10%"&'()-F y10%"&'()-F
10%"&'()-Lm10%"&'()-$10%"&'()- 10ccNN+ObOOOOdE7= F L L 10%"&'()-F
10%"&'()-F S10%"&'()-F 10%"&'()-  



10%"&'()-, 10%"&'()-O0PPQQRRdE7= F L   @/10%"&'()-&`-"10%"&'()-3
%10%"&'()-L9$`!10%"&'()-3  10%"&'()-3  10%&'()-RRSQSSSSSSxmbC F L$10%&'()-3
10" 10" 10"  :10%"&'()-  810%"&'()-&6 10%"&'()-  @/10%&'()-SSST8TkTTdEmbC F
LS 10%&'()-Y sG10%&'()-Y  10%&'()-3 910%&'()-Y
10%&'()-l10%&'()-TtUUrVVwWWdEmbC F LL-g10%&'()-F &z10%&'()-`9$10%&'()-F
10%&'()-`10%&'()-Y 310%&'()-WWX<XqXXXdEmbC F L3 8 10%&'()-L6 10%&'()-F
5f10%&'()-3 9310%&'()-F Y1F10%&'()-  y/10%&'()-XYY YYY YIYvYbC F LY
10%&'()- l10%&'()-m10%&'()-%10%&'()-3 10 10 103 :10%&'()-vYYYZZ([W[dEbC F 



LY g10%t&'()-s!10%&'()-l 3 10%&'()-@!10%&'()-l `g10%&'()-l
10%&'()-W[[[\9\j\\dEbC F LY )10%&'()-Y '10%&'()-F &10%&'()-`&$ 10%&'()-Y
g10%&'()-Y g10%&'()-\\]1]b]|]]dEbC F L3 5m10%&'()-Y 93 10%&'()-Y
Y110%&'()-Y f/10%&'()-`- 10%&'()-Y +10%&'()-]]^H^I^J^K^X^_^bC F
Lm10%&'()-l%10%&'()-m 10 10 10F :10%&'()- F
8f10%&'()-L610%&'()-_^^2_7`o```}^?bC 3 10%&'()-F S10%&'()-L "10%&'()-!L
"10%&'()-!L "10%&'()-F 10%&'()-`<auaaaaaaabC 10%&'()-$&10%&'()- 10 10 103
%10%&'()-9&$!10%&'()-3 S 10%&'()-aaablbbcaBbC 3 s10%&'()-!Y 



-10%&'()-&s"10%&'()-3 F  10%&'()-Y ,10%&'()-lt10%&'()-cZcacclddReaBbC Y
f)10%&'()-Sf%10%&'()-Y  `10%;&'()-&!Y l:10%&'()-'f@10%&'()-Y
&10%&'()-Rejeefffff!fuj_@ $10%&'()- 10 10 10f:10%&'()-! Y 3410%&'()-SY
3410%k&'()-SS/10%&'()-!f$fYfff#gjgdEj_@ L!10%&'()- 3 Y 10%&'()- 3
,910%&'()-  10%&'()- 10%&'()-10%&'()-jgggg&hjhhdEj_@ F z10%&'()-Sf!10%&'()-
9L10%&'()-F :10%&'()- 10%&'()-3 10%&'()-hh5ilioiiidEj_@ 3 y)10%&'()-3
L'10%&'()-SF%10%&'()-F #10%&'()-F   10%&'()-3 10%&'()-ijj4jvjjjdEj_@ F
610%&'()-F F4&10%&'()-   2s10%&'()- @010%&'()-F -10%&'()-
+10%&'()-jCkikjkkklkyk|kkbC  



'10%&'()-10%&'()-%10%&'()-G 10 10 10@:10%&'()- F 810%&'()-kklVlll,mdEbC F
10%&'()-F 10%&'()-"10%&'()-F  310%&'()-  y`10%&'()-3
LM10%&'()-,mYmmm"nknndEbC Y @#10%&'()-F !&10%&'()-Y 10%&'()-F 10%&'()-ff
10%&'()-F F10%&'()-nnBooooodEbC S`010%&'()-Y .z10%&'()-Y +10%&'()-Y
)10%&'()-Y '`10%&'()-fl% "10%&'()-o&pnpppAqBqCqDqdYNC  10 10 10S;"10%&'()-Y
8'10%&'()-Y 610%&'()- Y 4s10%&'()-Y S210%&'()- DqRqUqqq'rhrdEYNC  F
10%&'()- 3  10%&'()-3 `10%&'()-3
s-10%&'()-10%&'()-0$@10%&'()-YhrrrsXsssdEYNC     10%&'()-S10%&'()-F 



10%&'()-3 10%&'()-F 10%&'()-& 10%&'()-stQttt!u^udEYNC  F 3+10%&'()-F
)10%&'()-F &10%&'()-f$f 10%&'()-F f 10%&'()-F L10%&'()-^uuuvVvvvvvdYNC  10
10 10F @810%&'()-Y 6s10%&'()-F 110%&'()-@/"10%&'()-
`-10%&'()-vvvv4wqwwdEYNC    F 10%&'()-10%&'()- 10%&'()-
10%&'()-10%&'()-$10%&'()-ww,xsxxx:ydEYNC  l10%&'()-@@10%&'()-  10%&'()-
10%&'()-3 s10%&'()-s10%&'()-:yyyy zdzzdEYNC  3 +310%&'()- f)10%&'()-
&'10%&'()- @%f 10%&'()-   10%&'()-3 10%&'()-zz#{j{{{{{{dYNC  10 10 103
810%&'()-F `6s10%&'()-3 210%&'()-,/m"10%&'()--10%&'()- {{{||]||dEYNC 



3 10%&'()-10%&'()-  10%&'()-@10%&'()-10%&'()-#,10%&'()-||.}H}}}~dEYNC  3
Y`10%&'()-,,g#10%&'()-3 `10%&'()-  10%&'()-  y`10%&'()-y`z
10%&'()-~]~i~~~)hdEYNC  3 @)10%&'()-3 '`10%&'()-@$S#10%&'()-"10%&'()-3
10%&'()-3 ss10%&'()- h(UdEYNC  3 L610%&'()-  410%&'()-
1m10%&'()-,/10%&'()-3 -s10%&'()- l+10%&'()-"#$%25{bC
10%&'()-10%&'()-$-10%&'()- 10 10 10,:10%&'()- y810%&'()-{(UdEbC F  10%&'()-
10%&'()-F 10%&'()-#10%&'()-3 @10%&'()-F s10%&'()- [3pdEbC Y #Z10%&'()-F
s10%&'()-F s10%&'()-Y `10%&'()-Sff#10%&'()-F 910%&'()-pFXdEbC 



@0,#10%&'()-3 -M10%&'()- F +10%&'()-F )s10%&'()-F
`'s10%&'()-S3%y#10%&'()-9fghiwzbC 10%B&'()-&$10%B&'()-4 10 10 10Y
810%&'()-Y 610%&'()-Y ,210%&'()-z6odEbC   10%B&'()-fm10%B&'()- Y
10%B&'()-,f10%B&'()-  10%B&'()-10%B&'()-fOdEbC    &10%B&'()-
z10%B&'()-S"10%B&'()- &:10%B&'()-  10%B&'()-10%B&'()-Of8~dEbC
-M10%B&'()-+s10%B&'()-  f)10%B&'()- L'10%B&'()- % 10%B&'()-
"`10%B&'()-~+ldE:/ 10B 10B:f#10%B&'()-  8M10%B&'()-610%B&'()- F410%B&'()-
210%B&'()- / 10%B&'()- bxY:/ 10B  F 10%t&'()-  s10%t&'()-  10%t&'()- 



10%t&'()-10%t&'()-#@10%t&'()-F 10B*bxY:/ 10B  F 10%t&'()-  s10%t&'()-
10%t&'()-   10%t&'()-10%t&'()-#`m10%t&'()- Normal" "Heading 13]c" "Heading
23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font$* Y$"&+0r6;
VAFBLQVB\aOgltrwF};}xD/n `&JI5^j$V*/c5:X@sEJP VJ[^ckhCnsx$~h*  "6o$:*3P>GQV
^fqfyD<#D304*$Jm"/<vHQY<ajhBov}* !"#$%&'()*+,-./0123456789:;<=>?@ABP6sn y*
8\9
!##%%&(C))*,-/1N34@67?9:s=>@ARCWDEFPIJLN.PNQ#TTUWXYBZ[X^C_7abdQfgj0kmyoprtu
w5yz|~Fk&BaAy}i #@Dzdr,j`;a!jW-},V6D h`
mH"[!k"p$1&d'(+h-U13v5*7c89x<=@AfCAEGLIuKMNORSTWXvYW[\]_^`acRe!fjghijk,mnoD
qhrs^uvw:yz{|~h{pzO~*CDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwx
yz{|}~   !"#$%&'()*+,-./0123456789:;<=>?@ABCDEF6Times New RomanArialCourier
New"h Root EntryWordDocument   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMN 




