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ABSTRACT

According to the present invention, it I1s designed in such manner
that a designation minimum unit for designating a position of an
effective region of an image transmitted from a camera and- a
designation minimum unit for designating a size of the effective region
are set independently from each other so that a restriction on one of
them is not extended or applied to the other. Apart from designation
mihimum units (C, D) for determining the extent of an image region to
be transmitted (eﬁective region), designation mintmum units (I, J) for
determining position of the effective region are set to values irrelevant
to the designation minimum units for determining the extent of the
effective region. As a result, even when there is a restriction on the
setting of one of the designation minimum units, i.e. either the
designation minimum ‘unit‘ for designating the position of the effective
region or the designation minimum unit for designating the size of the

effective region, it can be set in such manner that the restriction applied

to one of them is not extended or applied to the other.
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SPECIFICATION

IMAGE TRANSMISSION METHOD AND IMAGE TRANSMISSION

DEVICE FOR REALIZING THE SAME

TECHNICAL FIELD
The present invention relates to an image transmitting method for
transmitting image data of a camera such as a digital camera and also
to an image transmitting system for carrying out said method. In
particular, the invention relates to an image transmitting method for
transmitting an arbitrary image region on a'pinctu're of a camera, and to

an image transmitting system for carrying out said method.

BACKGROUND ART

In the past, as the image transmission mode of this type, a
protocol for digital camera for transmitting image data over a network
such as |[EEE 1394 serial bus has been stand;ardized in 1394TA. In
the 1394-based Digi'ral Camera Specification Rev. 1.20, a method for
transmitting only the image data in a .‘de.sighated part of the region
among the entire image region is defined. -

Here, referring to Fig. 5, description will be given on a part of the
conventiorr;al image transmitting method relating to the present
iInvention. Fig. 5 explains a method for designating an arbitrary image
region (which may be all or apért of a picture) on a picture taken by a

camera. Fig. 5Ais a drawing to show a region on the picture and

3
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dimension, and Fig. 5B indicates parameters for designating the region.
Extent (size) and position (expressed as A, B, C', D', E, F, G, and
H) of each portion of the effective region given in the parameters of Fig.
5B represent extent (size) and position of portions shown by each of
the corresponding symbols (A — H).i'n the image region shown in Fig.

S5A. Thatis, a symbol “A” given in (1) of Fig. 5B denotes the maximum

value of an extent of an effective region (an image region designated

for transmission; the same applies hereinafter.) in horizontal direction.
‘B” represents the maximum value of an extent of an effective region in
vertical direction. A symbol “C” given in (2) of Fig. 5B represents a
designation minimum unit of an effective region in horizontal direction,
and "D” represents a designation minimum unit of the effective region in
vertical direction. A symbol "E” given in (3) of Fig. 5B represents a
position of an effective region in horizontal direction, and “F” represents

a position of the effective region in vertical direction. “G” given in (4)

~of Fig. 5B represents a size of the effective region in horizontal

direction, and "H” represents a size of the effective region in vertical
direction. .

Next, referring to Fig. 5A and Fié. SB operation of the
conventional image transmission will be described. First, on a register
(not shown) of a camera, the maximum value of an extent of the
effective reéi_,on (A: horizontal direction; B: vertical direction) and a
designation minimum unit (C’: horizontal direction; D’: vertical

direction) of the effective region are set. These values are acquired by

the control unit, which requests transmission of the image region.
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Based on the data thus acquired, a position of the effective region (E:
horizontal direction; F: vertical direction) and a size of the effective

region (G: horizontal direction; H: vertical direction) are determined so
that the region is an integral multiple of the designation minimum unit of
the effective region and within the maximum value, and these ére set

on the register of the camera.

After these parameters are set in the register of the camera, the
Image transmission procedure is started, and the image data of the
effective region designated above are transmitted over a network.

However, in the conventional image transmitting method as
described above, the designation minimum unit (C’, D’) for designating
the position (E, F) of the effective region for image transmission and
the designation minimum unit (C’, D’) for designating the size (G, H) of
the effective region, the same designation minimum unit is used.
Accordingly, in case there is a restriction on the setting of either one of
the desighation minimum unit of pbsition of the effective region or the
designation minimum unit of the extent of the effective region, the
restriction on one of -t‘hem IS also applied or extended to the other, and
free designing cannot be carried out. '

As an example, when an image of YUV/4:1:1 is transmitted,
number of pixels in horizontal direction must be set to a multiple of 4. '
In this casé«,\the designation minimum unit (for the extent and the
position) of the effective region must be set to a multiple of 4. Then,

problems arise that position of the effective region cannot be

designated by one pixel unit.
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DISCLOSURE OF THE INVENTION

To solve the above problems, it is an object of the present
invention to provide an image transmitting method and an image
transmitting system for carrying out the method, in which a designation
minimum unit for designating the position of the effective region and a
designation minimum unit for designating the size of an effective region
are set In such manner that these are independent from each other,
and even when there is a restriction on one of these designation

minimum units, the restriction on one of them is not extended or applied

to the other.

In the image transmitting method and the image transnﬁitting
system of the present invention, a designation minimum unit (I, J) for
determining the position of the effective region is set independently and
separately from a designation minimum unit (C, D) for determining the
extent of an image region to be transmitted (hereinafter referred as
“effective region”).

According to the present invention, the designation minimum unit
for determining the extent of the eﬁeétive region and the designation
minimum unit for determining the position of the effective region are set
independently from each other. As aresult, even when there is a
restriction on one of the designation minimum unit for designating the
position of the effective region and the designation minimum unit for'
designating the size of the eﬁeétive region, it can be designed in such

manner that the restriction on one of them is not extended or applied to

z
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the other.

The image transmitting method according to the present invention
comprises the steps of setting the maximum value of an extent of an
effective region in horizohtal direction and vertical direction, a
designation minimum unit of an extent of the eﬁ‘ective region in
horizontal direction and vertical direction, and a designation minimum
unit of a position of the effective region in horizontal direction and
vertical direction, setting a position and a size of the effective region

designated from an external operation/control unit, and inputting only
an image data included in the effective region and outputting it to

outside. The values of the designation minimum unit of the extent of
the effective region in horizontal direction and vertical direction are set
to values independent and separate from the values of the designation
minimum unit of the position of the effective region in horizontal
direction and vertical direction. Even when there is restriction on one
of the designation minimum unit for designating the position of the
e'ffective region or the designation minimum unit for designating the
size of the effective fégion, it can be designed in such manner that the
restriction on one of them is not extehded or applied to the other.

In the image transmitting method of the‘present invention, the
designation minimum unit of the position of the effective region is set to
a value sm(éller than the designation minimum unit of the extent of the
effective region. Because the designation minimum unit of the position
of the effective region is set to ;';1 value smaller than the designation

minimum unit of the extent of the effective region, and this makes it

3
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possible to set the shifting of the effective region in more elaborate

manner.

The image transmitting system of the present invention comprises
image acquisition means for converting an image input obtained by
photographing to a digital electric signal, transmission means for
processing the digital electric signal received from the image
acquisition means and for outputting pixel data of the effective region to
be transmitted to an external device, and transmission control means
for'supplying an effective pixel value setting signal for setting to
transmit pixel data based on a command from an external
operation/control unit to the transmission means. The transmission
control means is designed to hold the maximum value of the extent of
the effective region, the désignation minimum unit of the extent of the
effective region, and the designation minimum unit of the position of
effective region. The designation minimum unit for designating the
position of the effective region is set separately from the designation
minimum unit for designating the size of the effective region. As a
result, the size of the effective region and the position of the effective
region can be set without any restriction on each other.

In the image transmitting system of the ‘present invention, the
designation minimum unit of the extent of the effective region is setto a
value indeé‘endent and separate from'the designation minimum unit of
the position of the effective region. The designation minimum unit for
designating the size of the effe;:tive region is set separately from the

designation minimum unit for designating the position of the effective

\
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region. As a result, the size of the effective region and the position of
the effective region can be set without receiving any restriction on each
other.

In the image transmitting system of the present invention, the
designation minimum unit of the position of the effective region is set to
a value smaller than the designation minimum unit of the extent of the
effective region. As a result, the designation minimum unit of the
position of the effective region iIs set to a value smaller than the
designation minimum unit of the extent of the effective region, and the

shifting of the effective region can be set in more elaborate manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A and Fig. 1B are used to explain a method for designating

an arbitrary image region of a picture taken by a camera for

transmission purpose. In particular, Fig. 1A is a drawing to indicate an

effective region on a picture and dimension, and Fig. 1B indicates

parameters for designating the effective region.

Fig. 2 is a block'diagram showing general outline of an image
transmitting system in an embodimenf of the present invention;

Fig. 3 is a detailed block diagram of trahsmission means shown in
Fig. 2;

Fig. Ai"~shows the details of effective region judging means shown
in Fig. 3. In particular, Fig. 4A is a block diagram of the effective
region judging means, and Fig.'4B 1S a drawirig to show an eﬁectivé

region judged by the effective region judging means:
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Fig. 5 explains a designation method for designating an arbitrary

Image region on a picture taken by a camera. In particular, Fig. 5A is
a drawing to show an effective region on a picture and dimension, and

Fig. 5B indicates parameters for designating the effective region.

BEST MODE FOR CARRYING OUT THE INVENTION
In the following, detailed description will be given on an
embodiment of the present invention referring to the attached draWings
Fig. 1 to Fig. 4. First, referring to Fig. 1A and Fig. 1B, description will
be given on basic concept of an image transmitting metho'd' and an
image transmitting system in an embodiment of the present invention.
Fig. 1 I1s used to explain a designation metho<j for designating an
arbitrary image region (all .or a part) of a picture photographed by a
camera for transmission purpose. Fig. 1A is a drawing to show an
effective region oh the picture and dimension, and Fig. 1B indicates
parameters for designating the effective region.
Each of the extent and the size (represented by A, B, C, D, E, F,
G, H, |, and J) of each portion of the effective region with th:e
parameters given in Fig. 1B represents extent and size of a portion
given by each of the corresponding symbols {A — J) in the image region '
shown in Fig.. 1A. Specifically, a symbol “A” given in (1) of Fig. 1B
(.

indicates the maximum value of an extent of an effective region in

horizontal direction, and “B” indicates the maximum value of an extent
ot an effective region in vertical direction. A symbol “C” given in (2) of

Fig. 1B indicates a designation minimum unit of an extent of an
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effective region in horizontal direction, and "D” indicates a designation
minimum unit of an extent of an effective region in vertical direction. A
symbol "E” in (3) of Fig. 1B indicates a position of an effective region in
horizontal direction, and “F” indicates a position of an effective region in
5  vertical direction. A symbol “G” given in (4) of Fig. 1B indicates a size
of an effective region in horizontal direction, and "H” indicates a size of
an effective region in vertical direction. A symbol “I” given in (5) of Fig.
1B indicates a designation minimum unit of a position of an effective
region in horizontal direction, and “J” indicates a designation minimum
10 unit of a position of an effective region in vertical direction.
Next, referring Fig. 1A and Fig. 1B, description will be given on an
image transmittihg method in the above embodiment. First, on a
memory (to be described Iater) on camera side, the following data are
set: number of pixels of the maximum value of the extent of an
15 effective region (A: horizontal direction; B: vertical direction), number
of pixels of a designation minimum unit of the extent of the effective
region (C: horizontal direction; D: vertical direction), and number of
pixels of a designatioh minimum unit of a position of an effective region
(I: horizontal direction; J: vertical directioh). An operation/control
20 unit (any type of operation or control means such as a personal
computer) requesting transmission of an image regi'oh inquires and
acquires dz;'ta from the camera.
Based on the designation minimum units C and D on an extent of
the effective region acquired, tHe operation/ control unit determines a

25  size (G: horizontal direction; H: vertical direction) of the effective
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region, which is an integral muitiple of a designation minimum unit (C:
horizontal direction; D: vertical direction) of the extent of'the effective
region and within the maximum value of the extent of the effective
region. Based on the designation minimum unit (I: horizontal direction;
5 J: vertical direction) of a position of the effective region acquired, the
control unit determines a position of the effective region (E: horizontal
direction; F: vertical direction) regardiess of the désignation minimum
units C and D of the extent of the effective region, and these data are
setin a register of the camera. An extent of a region (effective region)
10 to be transmitted Is determined by the size (G: horizontal direction; H:
vertical direction) of the above effective region, and the position of the
effective region on the picture is determined by the designation
 minimum unit (I: horizontal direction; J: vertical direction) of the

position of the effective region.

15 The values of these parameters are set in the memory of
transmission control means (to be described later), and an image
transmitting procedure is started, and the effective region designated in
the above, i.e. an image data in the effective region, is transmitted over
a network. B

20 In so doing, the minimum unit for position designation (hereinafter
simply referred as "designation minimum unit”) for designating the
position of{the effective region and the minimum unit for size
designation (hereinafter simplyre-ferred as “designation minimum unit”)
for designating the size of the e;ffective region are set independently

25 from each other. As aresult, even when there is a restriction on the

\
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setting of either one of these designation minimum units, this restriction

IS not extended or applied to the other, and free designing can be

achieved.

Next, referring to Fig. 2 to Fig. 4, description will be given on an
Image transmitting system for Carrying out the image transmitting
method in the embodiment of the present invention. Fig. 2 is a block
diagram schematically showing an entire image transmitting system in
the embodiment of the present invention, and Fig. 3 is a detailed block
diagram of transmission means shown in Fig. 2. Fig. 4 shows the
details of the effective region judging means shown in Fig. 3. Fig. 4A
is a block diagram of the effective region judging means, and Fig. 4B
shows an effective region judged by the effective region judging means.

First, referring to Fig. 2, the arrangement of the entire image

~transmitting system in the embodiment of the present invention will be

described. In Fig. 2, reference numeral 101 denOtes image acquisition
means for converting an image taken by a camera and for outputting it,
102 indicates transmission means for processing a digital electric signal
received from the imége acquisition means 101 and for outputting only
pixel data of the effective region to ah e.xte‘rnal device (e.g. personal
computer, monitor, recording system, etc.) connected to' a network
which requests such data. Reference numeral 103 is transmissioh
control meéns for supplying a command from an external
operation/control unit (shown as external control means in the figure)

104, i.e. an effective pixel value setting signal for setting an effective

pixel to be transmitted to the transmission means 12 by an
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operation/control signal.

Next, referring to Fig. 2, description will be givén on general
outline of operation of the image transmitting system in the embodiment
of the present invention. As described above, the transmission control

5 means 103 has a memory (not shown). The maximum value (A, B) of '

an extent of the effective region and the designation minimum unit (C,
D) of the extent of the effective region are set. Further, in the memory
of the transmission control means 103, a position of the effective region
(E, F) and a size (G, H) of the effective region are set according to a

10 command from the external operation/control unit 104. Then, the
Image acquisition means 101 acquires an image taken by the camera,
for instance, and this is converted to an image data as a digital electric
signal, and it is outputted to the transmitting means 102. Based on the
position of the effective region (E, F) and the size of the effective region

15 (G, H) received from the transmission control means 103, the ‘
transmitting means 102 stores only the pixel data of the effective région
in the memory at proper timing with the inputted image data. The
memory which stores the data is outputted to outside as a packet.

Next, referring to Fig. 3, descriptién will be given on a detailed

20 arrangement of the transmission means 102 shown in Fig. 2. In Fig. 3,
reference numeral 1 denotes a memory, which temporarily stores only
the pixels i(r'-w,\the effective region of an image data received from the
Image acquisition means 101, and 2 indicates processing means for

temporarily storing each of the pixel data inputted to the memory 1

25  according the position of the effective region (E, F) and the size of the
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effective region (G, H) received from the transmission control means
103 at proper timing with a timing signal acquired from the image

acquisition means 101. Reference numeral 3 is a bus I/F circuit for

interfacing data and control signal between the external network and

the operation/control unit 104 on one hand and the transmission control

means 103 and the processing means 2 on the other hand.

Reference numeral 5 comprises a position memory, and it is

effective pixel value holding means for receiving an effective pixel value

setting signal to indicate address of an effective pixel designating the
effective region from the transmission control means 103 and for
holding the effective pixel values (H1 and H2, and V1 and V2 shown in
Fig. 4B). Reference numeral 4 is effective region judging means for
outputting an effective signal “1” to the processing means 2 when the
Image data sent from the image acquisition means 101 is within the
eftective region (given by H1, H2, V1 and V2). A timing signal shown
in Fig. 3 Is given from the image acquisitibn means of Fig. 2 together
with the image data. ) Here, as shown in Fig. 4, the timing signal
includes a clock signél, a horizontal synchronizing signal and a vertical
synchronizing signal, and these are synchronized with the image data,

which serves as digital electric signal.

Next, referring to Fig. 3, operation of the transmission means 102
shown in Flg 2 will be described. First, the transmission control
means 103 oUtputs the maximum value (A, B) of the extent of the
effective region as set in the mémory (not shown), size designation

minimum unit (C: horizontal direction; D: vertical direction) to

X
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designate the extent of the effective region, and position designation
minimum unit (i: horizontal direction; D: vertical direction) to

designate the position of the effective region based on a command from

- the external operation/control unit 104. The transmission control

means 103 recelves a communication information, i.e. a communication
control information of the image data from the external
operation/control unit 104 via the bus I/F circuit and acquires the
position (E, F) of the effective region and the size (G, H) of the effective
region contained therein. Here, the size designation minimum unit C
in horizontal direction can be set to 4 pixels, for instance, and the size

designation minimum unit D in vertical direction can be set to 1 pixel (1

horizontal line), for instance. On the other hand, the position
designation minimum unit | in horizontal direction can be set to 1 pixel,

for instance, and the position designation minimum unit J in vertical

direction can be set to 1 pixel (1 horizontal line), for instance.

Based on the position (E, F) of the effective area and the size (G,
H) of the effective region thus acquired, the transmission control means
103 outputs an effective pixel value setting signal including horizontal
pixel values (H1, H2) and vertical'effective pixel values (V1, V2) for
specifying the effective region on the picture!

The horizontal effective pixel value indicates that it is effective
between th(‘e\positions H1 and H2, and the vertical effective pixel value
indicates that it is effective between the positions V1 and V2. The

effective pixel value holding means 5 holds the received effective pixel

value and outputs it to the effective region judging means 4.

A
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As described later in detail, the effective region judging means 4
co'unts each pixel on the picture according to the timing signal.acquired
from the image acquisition means 101 and outputs an effective signal
“1” to the processing means when the position given by the count

5 agrees with the position given by the received effective pixel valués (H1,
H2, V1, and V2). Because the processing means Is synchronized by
the same timing signal, the position where the eﬁecti-ve signal “1” has
been received can be identified. A control signal is sent immediately
to the memory 1, and the pixel data corresponding to the effective
10 signal “17 is stored in the memory '1.

Next, referring to Fig. 4, description will be given on a detailed
arrangement of the effective region judging means 4 shown in Fig. 3.

In Fig. 4A, reference numeral 11 denotes a counter for receiving a clock
signal and for counting pixeis in horizontal direction (from 1 to n1) on

15 the picture, and reference numeral 12 is a counter for counting
horizontal lines In vertical direction (from 1 to n2) on the picture.
Reference numeral 13 Is comparison means for comparing the count
value of the counter 11 with the horizontal effective pixel values (H1,
H2) from the effective pixel vaiue holding means 5 and for outputting a

20 horizontal effective signal "1” in case the count value is within the range

from H1 to H2. The clock signal has number of pulses (frequencies) to
match the {r"rumber of pixels (rate) on the horizontal line.

Reference numeral 14 denotes comparison means for comparing
the count value of the counter 12 with the vertical effective pixel values

25 (V1, V2) from the effective pixel value holding means 5 and for
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outputting a vertical effective signal “1” in case the count value is within
the range from V1 to V2. Reference numeral 15 is logical product
means for obtaining a logical product of output signals of the
comparison means 13 and the comparison means 14 and for outputting
an effective signal “1” in case both output signals are logic “1”.

Next, referring to Fig. 4A and Fig. 4B, operation of the effective
region judging means shown in Fig. 4A will be described. First, in Fig.
48, in the maximum value (A: horizontal direction; B: vertical
direction) of the extent of the effective region in the entire image region
photographed, an effective region is designated, which has the position
(E, F) of the effective region as a starting point (given by the horizontal
effective pixel value H1 and the vertical effective pixel value V1) and -
which is defined by the horizontal effective pixel values (H1, H2)
showing the position of the effective region in horizontal direction and
by the vertical pixel values (V1, V2) showing the position of the
effective region in vertical direction. The horizontal effective pixel
values (H1, H2) are count values counting the pixels from the left end
of the image region defined by the maximum values A and B of the
extent of the effective region. The vertical effective pixel values (V1,
V2) are count values counting the pixels from the upper end of the
image region. Specifically, a left upper corner of the image region
defined by(the maximum values A and B of the extent of the effective
region Is used as a reference point, and number of pixels is counted.
The reference point is not limitéd to the left upper corner, but it can be

set at any point as desired. As described later, when the effective

\
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region is counted, the effective signal “1” is outputted from the effective
region judging means 4.

Next, in Fig. 4A, the counter 11 outputs a count value, which is
counted at all times (counted up) by the clock signal contained in the
timing signal and indicates address value of the pixels in horizontal
direction. When it reaches the maximum value (A) in horizontal
direction of the extent of the regidn shown in Fig. 4B, it is reset by the
horizontal synchronizing signal and returns to the initial value in
horizontal direction of the extent of the region. Also, the counter 12
outputs a count values, which is counted by the horizontal
synchronizing signal contained in the timing signal (photographed
pixels are counted in vertical direction) and indicates address value of
the pixels in vertical direction. When the maximum value (B) in
vertical direction of the extent of the effective region shown in Fig. 4B is
reached, it is reset by the vertical synchronizing signal and returns to
the initial value in vertical direction of the extent of the region.

The comparison means 13 receives the horizontal effective pixel
values (H1, H2) from the effective pixel value holding means 5,
monitors and compares wi'th the count valu.e from the counter 11, and
outputs a horizontal effective signal “1” in case the count value is within
the range from H1 to H2. Further, the comparison means 14 receives
the vertical{"eﬁective pixel values (V1, V2) from the effective pixel value
holding means 5, monitors and compares with the count value from the
counter 12, and outputs a' vertic;al effective signal “1” in case the count

value is within the range from V1 to V2. The logical product means 15

\
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receives the horizontal effective signal and the vertical effective signal

and, in case both signals are “17, outputs an effective signal “1”,
showing that the count is within the effective region, to the processing
means 2.

As described above, only when the pixel data currently inputted
by the count of the pixel values is within the range of the effective pixel
values (H1, H2, V1, and V2), an effective signal is generated to the
processing means 2, and it is allowed to write the pixel data within this
range to the memory 1. In case a data meeting the packet size comes
into existence in the memory 1, the image data is sent over a network
as a packet via the bus I/F circuit.

(Other embodiments)

In the above embodiment, description .h;as been given under the
assumption that the position designation minimum unit (e.g. 1 pixel)
can be smaller than the size designation minimum unit (e.g. 4 pixels),
but this relation of the value may be reversed. Thatis, it is possible to
set the size designation minimum unit (e.g. 4 pixels) to a value smaller
than the position desi'gnation minimum vaiue (e.g. 8 pixels). In case
the posit-ion designation minimum unit is smaller than the size

designation minimum unit, the setting of the position can be performed

in more elaborate manner. On the other hand, in case the size
designation-minimum unit is smaller than the position designation
minimum unit, the setting of the size can be performed in more

elaborate manner.

Further, it is possible to fix a reference position of the effective

y
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regioh to a reference position of 2-dimensional image region at all times
and to change only the extent of the effective region. Here, itis
assumed that a left upper corner in 2-dimensional image region is
regarded as a referenée point and the effective region is defined by
5 horizontal and vertical distances from this point. Then, by setting and

storing the position designation minimum unit as the same value as the
maximu'm value of the effective region and by sending it to the external
operation/control unit 104, it is possible to know that the position
serving as a reference of the effective region is always the above

10 reference point. Because the size designation minimum value is a

value independent from the position designation unit, the size

designation can be performed according to the maximum value of the

effective region and to the size designation minimum unit.

15 INDUSTRIAL APPLICABILITY
As described above, in the present invention, the designation

minimum unit for determining the extent of the effective region and the
designation minimum unit for determining the position of the effective
region are set independently from each .other. As a result, even when

20 - there is a restriction on the setting of one of the designation minimum
unit for designating the position of the effective region or the
designatior(i;-.r\ninimum unit for designating the size of the effective
region, it is possible to set in such manner that the restriction on one of

them is not extended or applied to the other.

25 According to the present invention, the designation minimum unit
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for determining the extent of the effective region and the designation
minimum unit for determining the position of the effective region are set

independently from each other. As a result, it Is possible to set the
designation minimum unit “l, J” for determining the position of the
effective region to a value smaller than the designation minimum unit “C,
D" for determining the extent of the effective region in order to more
elabofately set the position of the effective region. Also, it is possible
to design freely, i.e. td set the designation minimum unit “C, D” for
determining the extent of the effective region to a value smaller than
the designation minimum unit “l, J° for determ:ining the position of the
effective region.

Further, by setting the position designation minimum unit of the

effective region to the same value as the maximum value of the

effective region, the reference position of the effective region can be

15 fixed and the effective region can be set simply depending on the

extent of the effective region.
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CLAIMES

1.  Animage transmitting method, to be applied in a regioh
corresponding to a part or all of a 2-dimentional image and in an
5 effective region where an extent of the region in horizontal direction
“and vertical direction is variable, the maximum value of the extent In
horizontal direction and vertical direction of the effective region is set in
advance, and a size designation minimum unit for designating an extent
of the effective region in horizontal direction and vertical direction and a

10 position designation minimum unit are designed in advance

independently from each other and without exerting influence on each
other, said position designation minimum unit designates a position to a
reference point of said 2-demensional image of said effective region
defined as distances in horizontal direction and vertical direction from
15 the reference point respectively, whereby said method comprises the

steps of:

holding the maximum value of said extent, said sizé designation
minimum unit, and said position designation minimum unit;

sending the maximum value of said extent being held, said size

20  designation minimum unit, and said position designation minimum unit

‘to an external operation/control unit in response to a request from the
external op(‘fe.[ation/control unit;

receiving an information when an extent and a position of said
effective region are designated using the maximum value of said extent,

25  sald size designation minimum unit, and said position designation

\
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minimum unit; and

outputting only the image data included in said effective region
specified according to the received information on the extent and the

position of said effective region.

2. Animage transmitting method, to be applied in a region
corresponding to a part or all of a 2-dimentional image and in an
effective region where an extent of the region in horizontal direction
and vertical direction is variable, the maximum value of the extent in
horizontal 'direction and vertical direction of the effective region is set in
advance, and a size designation minimum unit for designating an extent
of the effective regi.on in horizontal direction and vertical direction and a
position designation minimum unit are designed in advance so that the
value of said position designation minimum unit is set in advance to a
value smaller than the value of said size designation minimum value,
sald position designation minimum unit designates a position to a
reference point of said 2-demensi'onal Image of said effective region
defined as distances in horizontal direction and vertical direction from
the reference point respectively, whereby said method comprises the
steps of:

holding the maximum value of said extent, said size designation

-~

minimum unit, and said position designation minimum unit;

sending the maximum value of said extent being held, said size
designation minimum unit, and said position designation minimum unit

to an external operation/control unit in response to a request from the

\
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external operation/control unit;

receiving an information when an extent and a position of said
effective region are designated using the maximum value of said extent,
said size designation minimum uhit, and said position designation

minimum unit; and

outputting only the image data included in said effective region

specified according to the received information on the extent and the

position of said effective region.

3. An im'age transmitting method, to be applied in a region
corresponding to a part or all of a 2-dimentional image and in an
effective region where an extent of the region in horizontal direction
and vertical direction is variable, the maximum value of the extent in
horizontal direction and vertical direction of the effective region is set in

advance, and a size designation minimum unit for designating an extent

of the effective region in horizontal direction and vertical direction and a

position designation minimum unit are designed in such manner that
the value of said size designation minimum unit is set to a value smaller
than the value of said position designation minimum unit, said position
designation minimum unit designates a posit’i/c»n to a reference point of
said 2-dem(ér‘tsional Image of said effective région defined as distances
N horizontét'l‘direction and vertical direction from the reference point
respectively, whereby said method comprises the steps of:

holding the maximum value of said extent, said size designation

minimum unit, and said position designation minimum unit:

\
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sending the maximum value of said extent being held, said size
designation minimum unit, and said position designation minimum unit
to an external operation/control unit in response to a request from the
external operation/control unit;

receiving an information when an extént and a posifion of said
effective region are designated using the maximum value of said extent,
sald size designation minimum unit, and said position designation
minimum unit; and

| 'out‘putting only the image data included in said effective region

specified according to the received information on the extent and the

position of said effective region.

4. An image transmitting method, to be applied in a region
corresponding to a part or all of a 2-dimentional image and in an

effective region where an extent of the region in horizontal direction

and vertical direction is variable, the maximum value of the extent in
horizontal direction and vertical direction of the effective region is set in
advance, and a size designation minimum unit for designating an extent
of the effective region in horizontal direction and vertical direction and a.
position designation minimum unit are desigrifed in advance so that the
value of saj_dposition designation minimum unit is set to the same

X

value as the maximum value of said extent, said position designation
minimum unit designates a position to a reference point of said 2-
demensional image of said effective region defined as distances in

horizontal direction and vertical direction from the reference point

\
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respectively, whereby said method comprises the steps of:

holding the maximum value of said extent, said size designation
minimum unit, and said position designation minimum unit:

sending the maximum value of said extent being held, said size
designation minimum unit, and said position designation minimum unit
to an external operation/control unit in response to a request from the

external operation/control unit;

receiving an information when an extent and a position of said

effective region are designated using the maximum value of said extent,

said size designation minimum unit, and said position designation
minimum unit; and
outputting only the image data included in said effective region

specified according to the received information on the extent and the

position of said effective region.

5. An image transmitting system, comprising:

iImage acquisition means for converting an image signal obtained
by photographing a 2;dimensiona-l Image to a digital electric signal:

transmission means for processing said digital electric signal from
said image acquisition means and for outputf'ing a piXel data of an
effective region to an external device, said region corresponding to a
part or alléf said 2-dimentional image and having a variable extent in
horizontal direction and in vertical direction; and

transmission control means for controlling said transmitting

means, whereby:

\
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maximum value of the extent in horizontal direction and vertical
direction of said effective region 's set and held in advance in said
transmission control means, and each of a size designation minimum
unit for designating the extent in horizontal direction and vertical
direction of said effective region and a poéition designation minimum
unit for designating position of the effective region to a reference point
of said 2-dimensiona'l image defined as distances in horizontal direction
and vertical direction from said reference point are set and held in

advance in said transmission control means so that said size
designation minimum unit and said position designation minimum unit

are independent from each other and without exerting influence on

each other; and

said transmission control means and said transmission means
transmit the maximum value of said extent, said size designation
minimum unit, and said position designation minimum unit to an
external operation/control unit upon a request of the external
operation/control unit, and when the extent and the position of said
effective region are designated usi.ng the maximum value of said extent,
sald size designation minimum unit, and said position designation
minimum unit by said external operation/cont‘?ol unit, the information is
received andonly the image data in'cluded in said effective region

(“
specified according to the extent and the position of said effective

region as received are outputted.

6. Animage transmitt'ing system, comprising:

\
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image acquisition means for converting an image signal obtained
by photographing a 2-dimensional image to a digital electric signal;

transmission means for processing said digital electric signal from
said image acquisition means and for outputting a pixel data of an
effective region to an external de—vice, said region corresponding to a
part or all of said 2-dimentional image and having a variable extent in
horizontal direction and in vertical direction; and

transmission control means for controlling said transmitting
means, whereby:

maximum value of the extent in horizontal direction and vertical
direction of said effective region is set and held in advance in said
transmission control means, and each cjf the size designation minimum

unit for designating the extent in horizontal direction and vertical
direction of said effective region and position designation minimum unit
for designating position of the effective region to a reference point of
said 2-dimensional image defined as distances in horizontal direction
and vertical direction from said reference point are set and held in
advance in said transmission control means so that the value of said
position designation minimum unit is set to a value smaller than the
value of said size designation minimum unit: ‘and

said }fansmission control means and said transmission means
transmit the maximum value of said extent, said size designation
minimum unit, and said position designation minimum unit to an

external operation/control unit upon a request of the external

operation/control unit, and when the extent and the position of said

\
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effective region are designated using the maximum value of said extent,

said size designation minimum unit, and said position designation
minimum unit by said external operation/control unit, the information is
recelved and only the image data inciuded in said effective region
specified according to the extent and the position of said effective

region as received are outputted.

/. An image transmitting system, comprising:

Image acquisition means for converting an image signal obtained
by photographing a 2-dimensional image to a digital electric signal;

transmission means for processing said digital electric signal from
said image acquisition means and for outputting a pixel data of an
effective region to an external device, said region corresponding to a
part or all of said 2-dimentional image and having a variable extent in
horizontal direction and in vertical .direction; and

transmission control means for controlling said transmitting

means, whereby:

maximum value 'of the extent in horizontal direction and vertical
direction of said effective region is set and held in advance in said
transmission control means, and each of a size designation minimum
unit for des(;‘i\gnating the extent in horizontal direction and vertical
direction o?’said effective region and a position designation minimum
unit for designating position of ghe effective region to a reference point
of said 2-dimensional image defined as distances in horizontal direction

and vertical direction from said reference point are set and held in

X
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advance in said transmission control means so that the value of said
size designation minimum value is value smaller than the value of said
position designation minimum value; and '
said transmission control means and said transmission means
transmit the maximum value of said extent, said size designation

minimum unit, and said position designation minimum unit to an

~external operation/control unit upon a request of the external

operation/control unit, and when the extent and the position of said
effective region are designated using the maximum value of said extent,
said size designation minimum unit, and said position designation

minimum unit by said external operation/control unit, the information is

received and only the image data included in said effective region

specified according to the extent and the position of said effective

region as received are outputted.

8. An image transmitting system, comprising:

image acquisition means for converting an image signal obtained
by photographing a 2;dimensional Image to a digital electric signal;

transmission means for processing said digital electric sig'nal from
saild image acquisition means and for outputfing a pixel data of an
effective rg_gi"on to an external device, said region corresponding to a
part or all c;"f\said 2-dimentional image and having a variable extent in
horizontal direction and in verti_‘cal direction; and

transmission control means for controlling said transmitting

means, whereby:

\
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maximum value of the extent in horizontal direction and vertical
direction of said effective region is set and held in advance in said
transmission control means, and .each of a size designation minimum
unit for designating the extent in horizontal direction and vertical
direction of said effective region and a'position designation minimum
unit for designating position of the effective region to a reference point
of said 2-dimensional image defined as distances in horizontal direction
and vertical direction from said reference point are set and held in
advance in said transmission control means so that the value of said
position designation minimum unit is set to the same value as the

maximum value of said extent; and

said transmission control means and said transmission means
transmit the maximum value of said extent, said size designation
minimum unit, and said position designation minimum unit to an
external operation/control unit upon a request of the external
operation/control unit, and when the extent and the position of said
effective region are designated using the maximum value of said extent,
said size designation .minimum unit, and said position designation
minimum unit by said external operation/control unit, the information is

received and only the image data included in  said effective region

specified according to the extent and the position of said effective
( |
region as received are outputted.

9. An image transmitting system according to claim 5, wherein

sald system comprises:

\
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effective pixel value holding means for holding a range of pixel
number in horizontal direction and in vertical direction from said
reference position when said transmission means receives a signal for
Specifying said effective region from said transmission control means;

effective 'region judging means for judging that the range of pixel
number held in said effective pixel value holding means and the pixel
data of said digital electric signal currently inputted in response to the
timing signal synchronized with said digital electric signal are within

said effective region specified by the range of said pixel number: and

a memory for storing only the pixel data in said effective region in

response to the result of judgment of said effective region judging

means.

10. An image transmitting system according to claim 6, wherein

sald system comprises:

effective pixel value holding means for holding a range of pixel'

‘number in horizontal direction and in vertical direction from said

reference position when said transmission means receives a signal for
specifying said effective region from said transmission control means;
effective region judging means for judg'i/ng that the range of pixel
number heildin said effective pixel value holding means and the pixel
data of saia“digital electric sign‘al currently inputted in response to the
timing signal synchronized with said digital electric signal are within

said effective region specified by the range of said pixel number; and

a memory for storing only the pixel data in said effective region in

\
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response to the result of judgment of said effective region judging

means.

11.  An image transmitting system according to claim 7, wherein

5 said system comprises:
effective pixel value holding means for holding a range of pixel

numbper In horizontal direction and in vertical direction from said
reference position when said transmission means receives a signal for
specifying said effective region from said transmission control means:

10 effective region judging means for judging that the range of pixel
number held in said effective pixel value holding means and the pixel
data of said digital electric signal cu.rrently Inputted in response to the
timing signal synchronized with said digital electric signal are within
said effective region specified by the range of said pixel number; and

15 a memory for storing only the pixel data in said effective region in

response to the result of judgment of said effective region judging

means.

12.  Animage transmitting system according to claim 8, wherein

20 said system comprises:

effective pixel value holding means for holding a range of pixel
(

number in horizontal direction and in vertical direction from said
reference position when said transmission means receives a signal for

specifying said effective region from said transmission control means:

25 effective region judging means for judging that the range of pixel

\
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number held in said effective pixel value holding means and the pixel
data of said'digital electric signal currently inputted in response to the
timing signal synchronized with said digital electric signal are within
sald effective region specified by the range of said pixel number; and
a memory for storing only the pixel data in said effective region in

response to the result of judgment of said effective region judging

means.

13. An image transmitting system according to claim 9, wherein
said effective région judging means comprises a first counter for
counting number of pixels in horizontal direction in response to the
clock signal, a second counter for counting number of horizontal lines in
response to the horizontal synchronizing signal of said digital electric
signal, and first comparison means for comparing the count of said first
counter with said horizontal effective pixel value;

second comparison means for comparing the count of said
second counter with said vertical effective pixel value; and

logical product means for generating a signal indicating that it is
effective when each of the counts 'is with the range of each of the
effective pixel values in the result of compari’éon of both means in
response t9 the result of comparison by said first comparison means

and said second comparison means.

14. An image transmitting system according to claim 10, wherein

said effective region judging means comprises a first counter for
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counting number of pixels in horizontal direction IN response to the
clock signal, a second counter for counting number of horizontal lines in
response to the horizontal synchronizing signal of said digital electric
signal, and first comparison means for comparing the count of said first
counter with said horizontal effective pixel value:

second comparison means for comparing the count of said
second counter with said vertical effective pixel value: and

logical product means for generating a signal indicating that it is
effective when each of the counts is with the range of each of the

effective pixel values in the result of comparison of both means in

response to the result of comparison by said first comparison means

and said second comparison means.

15. An image transmitting system according to claim 11, wherein
said effective region judging means comprises a first counter for
counting number of pixels in horizontal direction in response to the
clock signal, a second counter for counting number of horizontal lines in
response to the horizontal synchronizihg signal of said digital electric
signal, and first comparison means for comparing the count of said first
counter with said horizontal effective pixel vélue;

secop‘d comparison means for comparing the count of said
second coahter with said vertical effective pixel value; and

logical product means for;generating a signal indicating that it is

effective when each of the counts is with the range of each of the

effective pixel values in the result of comparison of both means in

X
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response to the result of comparison by said first comparison means

and said second comparison means.

16. An image transmitting system aCcording to claim 12, wherein
said effective region judging means comprises a first counter for
counting number of pixels in horizontal direction in response to the
clock signal, a second counter for counting number of horizontal lines in
response to the horizontal synchronizing signal of said digital electric
sig\hal, and first comparison means for comparing the count of said first
counter with said horizontal effective pixel value;

second comparison means for comparing the count of said
second counter with said vertical effective pixel value; and

logical product means for generating a signal indicating that it is
effective when each of the counts is with the range of each of the
effective pixel values in the result of comparison of both means in

response to the result of comparison by said first comparison means

and said second comparison means.
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FIG. 1B 2’8

PARAMETERS IN EFFECTIVE REGION DESIGNATING METHOD
(1) MAXIMUM VALUE OF THE EXTENT OF EFFECTIVE REGION
(A: HORIZONTAL DIRECTION; B: VERTICAL DIRECTION)
(2) DESIGNATION MINIMUM UNIT OF THE EXTENT OF .
EFFECTIVE REGION
(C: HORIZONTAL DIRECTION; D VERTICAL DIRECTION)

(3) POSITION OF EFFECTIVE REGION

(E: HORIZONTAL DIRECTION; F: VERTICAL DIRECTION)

(4) SIZE OF EFFECTIVE REGION

(G: HORIZONTAL DIRECTION: H: VERTICAL DIRECTION)

(5) DESIGNATION MINIMUM UNIT OF POSITION OF EFFECTIVE
REGION

(I: HORIZONTAL DIRECTION:; J: VERTICAL DIRECTION)

A=CXnl: or B=DXn2: or

1Xn7 - JXn8
E:1><-\r_1‘3<A F=JXn4'<B
G = C;(gnS <A H=DXn6 «<B

(n1-n8 are integral multiples.)




CA 02339152 2001-01-31

3/8

TVNODIS

10d1NOD
/NOILYY3dO

- SNYdW
1OH1INQD

— “aE—— T .

NOISSINSNYY.L

SNY3IN

NOISSINSNVYL

¢0l

€0l




CA 02339152 2001-01-31

4/8

!
'
|
I
!
I
|
|
I
!
!
!

5 . “

| INTVA 13XId IAILOTH43 INTVA ”

- | 13XId !

\ IAILDT443 ”

- |

. SNYIN ONIDANC

NOID3Y JAILDIH43 _.

* NOILYWHOSNI . . ”
NOLLYOIN A IVNDIS IAILDTH4T ”
TYNDIS ONIWIL

MYOMLIN | , TVNDIS TOHLNOD

- SNV3IW BDNISSTDOHJ _ ”

LINDHID 4/l SN “

- - T s -

!
J
I
{
|
;
i
|
I
|
f
!
!
!
l
!
|
!
i

e d— A~
= - i -

" e
B
'll""l‘"
""

- o =
- @
- e
""-""'l-"
"'I

-
..' a4 o a» - - o - - P
. - = = = e - -

whk . Ny aa a
- - - = - - = - L J o [re—. e - -y -
A - b o — iy -
— - b J

SNV3IWN ONIQTOH




CA 02339152 2001-01-31

@A LN 3MVA 13XId IAILOFA4T TVOILHIA

TYNOIS ONINIL NI G3ANTONI (1) (1x) TYNDIS ONIZINOHHONAS TVOILHIA
4! , .
" _ 4!
SNVIN _ —
- NO d3LNNOD"
©  1VNDIS IAILOT44T >IEvANeg
(1+) TYNDIS  DNIZINOHHONAS TVANOZIHOH
(CH “LH) INTVA 13XId
SNYIN _ IAILOTF443 TVINOZIHOH
0518 _
oy - SNVaW
NOSIHYANOD HANNOD
oL 1 )
Gl - _ (L)JTVNDIS X000
7

Vi 9l




CA 02339152 2001-01-31

6/8

E —

H 1

L Y

A

A R

I0.0QQ...'..-.‘Q'.........'.Q....-..I..ﬂ-.-.-Q.""..-."
AP w9 Saseey Rewsdosaveesang Sw TEr e nan e 4 PN ey e F e vrehynw
r«b--t...-.poi..t..t e e ..t.....c.g-"c .*-‘."...0”.’ Sw gy
0-—.00....o..Q.OQD.Q.-Q..*.......4-".9.."..’...........
vﬂ---0’5.00'0Q°0000’00‘00t0'0*00¢00QOOOOOOntoooat-ooooo
o--o...o'.bq00Q00'-'..o'vcwooio"’OOOOO0000’0.001000lll
0’“9.‘..5#01..-‘ . - » . I "o v ipangs »
..‘O‘.. da e
“atpomav . re
St vage ' . e »
LA R X T B LE N
b R I F >%
P A pawvn L N |
ShPmase . LX)
" savvesm ty a
*hPmoEm wpy LI I
*aeomen Pe n
(L X NN J LX)
"o s» LA M ]
(BN BN N vh 3
Ty rsnge .9 3
BhS s oevigeny '010000-00000.0001000n0.bo CRARS)orarasnarmy
O".D'Q..O"’O..c"..lII.'..’O‘.OO.‘. DQCD..'Q...OO...Q‘
Q*Q#..‘....‘.0.000..000."'0.....0’...0Ob...tt....o..o.
SYHOISVYSPOP PSRN S .o.o-loyoo..ooot.. vg..;o.opolvoq.oq
‘0009000«..0-#000..'..00 ..QOOQQ-..-'.C-..QCo‘t-«pooor.t.-...
l“...QOOOJOOQQQOUQOOQOCQG.000'.I.“cd‘lnl.¢g¢q|00b..¢.
e ity

*RI0 P02 9230

OOQUOII.OQQU.
TR PS¢0 Rsdaweos

2400000099802

¢ttesestosrte Ferewywae

9% aan

RE A e bt g

toootoﬂthOQQQOJO



FIG. 5A

CA 02339152 2001-01-31

7/8




I
CA 02339152 2001-01-31

FIG. 58 e

PARAMETERS IN EFFECTIVE REGION DESIGNATING METHOD
(1) MAXIMUM VALUE OF THE EXTENT OF EFFECTIVE REGION
(A: HORIZONTAL DIRECTION;  B: VERTICAL DIRECTION)

(2) DESIGNATION MINIMUM UNIT OF EFFECTIVE REGION

(C': HORIZONTAL DIRECTION;  D': VERTICAL DIRECTION)

(3) POSITION OF EFFECTIVE REGION

(E: HORIZONTAL DIRECTION; F: VERTICAL DIRECTION)
' (4) SIZE OF EFFECTIVE REGION

(G: HORIZONTAL DIRECTION: H: VERTICAL DIRECTION)

A = C' X ni: or B = D'Xn2: or
E = C' X n3<A F = D' Xn4 <B
G = C' X n5<A H = D' Xn6<B

(N1-n6 are integral multiples.)
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