
20 APR 2004 DESCRIPTION AUTOMATIC MEASURING APPARATUS, AUTOMATIC
MEASUREMENT DATA  PROCESSING AND CONTROL APPARATUS, NETWORK SYSTEM, AND
RECORD 5 MEDIUM OF AUTOMATIC MEASUREMENT PROCESSING AND CONTROL PROGRAM
TECHNICAL FIELD This invention relates to automatic measurement  technology
of electronic machines such as audio machines and  10 setting technology of
test data involved in automatic  measurement. BACKGROUND ART Hitherto, an
automatic measuring apparatus for  15 conducting a performance inspection
of electronic machines such as in-car audio machines, which will be
hereinafter  referred to as measured objects, has been proposed and used
for performance inspection on a manufacturing line, prototype  test in a
developing process, quality inspection, etc. 20 Since there are various
types of measured objects and  measurement items, measurement conditions,
etc., vary from one  type of measured object to another, configuring an
automatic  measuring apparatus for each type of measured object is
uneconomical and is contrary to automation and labor saving 25 of
inspection. Thus, various improvements have been made (for 1 2 0 APR 2004
example, (1) automatic measuring apparatus is configured so  as to deal
with multi -purposemeasurement elements by combining  



a plurality of measurement functions and signal lines in one  and (2) to
improve saving time and labor of setting a plurality 5 of inspection
conditions formerly set by manual operation at  the final operation
inspection time before shipment, the  inspection conditions are previously
written into ROM of a  control microcomputer contained in an audio machine
and setting  the inspection conditions on an electronic volume and a
display 10 panel is automatically executed by performing predetermined
button operation. (Refer to EP-A-0,474,944 and US-A- 5,081,592.) In recent
years, there has been a general tendency of  electronic machines toward
multifunctional, high-grade  15 machines having various functions such as
audio machines. The electronic machines may be sold to the ultimate
consumers as  discrete commodity products; however, if the electronic
machines are shipped as OEM products as with in-car audio  machines, even
the same model may often differ in measurement 20 items, measurement
conditions, and standard depending on the  supplied :manufacturer with the
products, the destination, etc.  At the developing stage and the quality
assurance inspection stage (and the sampling inspection stage on the
manufacturing line), hitherto, setting the measurement items,  25 the
measurement conditions, and the standard in an automatic measuring
apparatus for measuring measured objects has been 7 0 APR 2004 executed by
manual work, and problems of taking time and labor  and easily making a
mistake are involved (in (2) mentioned above,  



the inspection conditions are previously written into the ROM  of each
measured object (audio machine) and thus the 5 configuration cannot cope
with the case where the supplied  party with the products or the
destination is changed or the  case where the inspection conditions are not
determined at the  developing stage). Hitherto, the input items and the
output items  10 (measurement values and determination result) of an
automatic  measuring apparatus have been displayed on a display panel and
if the determination result is 'not good," an alarm or a warning  has been
used to indicate the "'riot good" result. Thus, if the  measurement items,
the measurement conditions, and the 15 standard differ depending on the
supplied manufacturer with  the products, the destination, etc., it has
been difficult to  display the measurement values and the determination
result  corresponding to the input items (the measurement items, the
measurement conditions, and the standard different depending 20 on the
supplied manufacturer, the destination, etc.,) in an  easy-to-understand
format and make a statistical evaluation  to carry out the whole
evaluation; this is a problem If the electronic machine manufacturer of
audio machines,  etc. has a research laboratory and a manufacturing plant
at  25 separate locations and has an oversea affiliated firm, if the 3 ?_ 0
APR 2004 results of measurement formerly conducted separately in the
research laboratory, the manufacturing plant, the oversea  



affiliated firm, etc., can be managed in a unified manner and  shared among
them, for example, by connecting the research S laboratory as a server and
the manufacturing plant and the  oversea affiliated firm through a
communication network (for  example, the Internet), contributions to
development, design,  manufacturing, sale, etc., can be expected. 10
DISCLOSURE OF THE INVENTION It is therefore an object of the invention to
provide  an automatic measuring apparatus and an automatic measurement
data processing and control apparatus of electronic machines  for making it
possible to execute various measurements 15 different in measurement item,
measurement condition,  standard, etc., on each measured object by simple
operation.  It is another object of the invention to provide a network
system for making it possible to share the measurement result  of the
automatic measurement value among the research 20 laboratories, the
manufacturing plants, the oversea sites,  etc., of a manufacturer. To the
end, according to a first aspect of the invention,  there is provided an
automatic measuring apparatus for giving  a test signal to a measured
object implemented as an electronic 25 machine and measuring the measured
object, the automatic 4 2 0 APR 2004 measuring apparatus comprising display
control means for  displaying test conditions corresponding to a specified
measurement category in a predetermined format, test condition  



selection and setting instruction means for instructing a test 5 condition
fitted to the measured object to be selected and set  from among a
plurality of test conditions displayed by the  display control means,
selection and setting means for  selecting and setting a test condition
instructed to be  selected and set by the test condition selection and
setting 10 instruction means, test data generation means for generating
test data based on the test condition set by the selection and  setting
means, and measurement timing control means for  controlling the test data
generation means to generate test  data and sending the generated test data
to test signal  15 generation means. According to a second aspect of the
invention, there is  provided an automatic measuring apparatus for giving a
test  signal to a measured object implemented as an electronic  machine and
measuring the measured object, the automatic 20 measuring apparatus
comprising display means for displaying  a plurality of selection and
setting screens or listing screens  represented in predetermined formats,
retention and storage  means for retaining and storing the formats of the
plurality  of selection and setting screens or listing screens, display 25
control means for displaying the plurality of selection and 5 2 0 APR 2004
setting screens or listing screens stored in the retention and  storage
means on the display means in a predetermined order,  selection and setting
means for selecting and setting a test  



condition for measuring the measured object from the selection 5 and
setting, screen displayed on the display means by the display  control
means, test data generation means for generating test  data based on the
test condition selected and set through the  selection and setting means,
measurement timing control  means for inputting the test data generated by
the test data 10 generation means to test signal generation means, test
signal  generation means for generating a test signal based on the test
data input by the measurement timing control means and giving  the
generated test signal to the measured object, and signal  measurement means
for measuring a signal output from the 15 measured object to which the test
signal is input from the test  signal generation means and outputting the
measurement result.  In a third aspect of the invention, the automatic
measuring apparatus in the first or second aspect of the  invention further
includes antenna input signal generation  20 means for inputting the test
signal generated by the test signal generation means and generating an
antenna input signal of the  measured object. According to a fourth aspect
of the invention, there is  provided a network system comprising a
management apparatus  25 comprising a data base and communication control
means, a 6 2 0 APR 2004 communication network, and a plurality of automatic
measuring  apparatus as claimed in any one of claims 1 to 3 comprising
communication control means for controlling communication  



with the management apparatus through the network, 5 characterized in that
the management apparatus receives  measurement results and/or files
transmitted through the  communication network from the plurality of
automatic  measuring apparatus and recording them in the database, and
that each of the plurality of automatic measuring apparatus 10 can read or
download any desired measurement result or file  recorded in the data base
at any desired timing. In a fifth aspect of the invention, in the network
system  in the fourth aspect of the invention, the management apparatus
creates or updates list information of the measurement results 15 and files
recorded in the database and records the list  information in the database,
and the automatic measuring  apparatus reads the list information and
selects the  measurement result or file to be read or downloaded. In a
sixth aspect of the invention, the network system  20 in the fourth or
fifth aspect of the invention further includes  a plurality of terminals
each comprising communication control  means for controlling communication
with the management  apparatus, wherein each of the plurality of terminals
can read  or download any desired measurement result or file recorded  25
in the data base at any desired timing. 2 0 APR 2004 According to a seventh
aspect of the invention, there  is provided an automatic measurement data
processing and  control apparatus implemented as a computer configured so
as  to be able to transfer data to and from a measuring instrument 



5 for giving a test signal from test signal generation means to  a measured
object implemented as an electronic machine and  measuring the measured
object, the automatic measurement data  processing and control apparatus
comprising display means,  first display control means for displaying test
conditions 10 corresponding to a measurement category specified for one
measured object in a first format, test condition selection  and setting
instruction means for instructing a test condition  fitted to the measured
object to-be selected and set from among 10 a plurality of test conditions
displayed on the display means  15 by the first display control means,
selection and setting means  for selecting and setting a test condition
instructed to be  selected and set by the test condition selection and
setting  instruction means, and test data generation means for  generating
test data based on the test condition set by the  20 selection and setting
means. In an eighth aspect of the invention, the automatic  measurement
data processing and control apparatus in the  seventh aspect of the
invention further includes a plurality  of conditions files registering
initial values for testing 25 electronic machines by measurement category,
and initial value 8 Z 0 APR 2004 extraction means for extracting the
initial value for testing  corresponding to the test condition set through
the selection  and setting means, wherein the test data generation means  



generates test data based on the initial value for testing  5 extracted by
the initial value extraction means. In a ninth aspect of the invention, the
automatic  measurement data processing and control apparatus in the
seventh or eighth aspect of the invention further includes  measurement
timing control means for controlling the test data 10 generation means to
generate test data and sending the  generated test data to the test signal
generation means.  In a tenth aspect of the invention, in the automatic
measurement data processing and control apparatus in any of  the seventh to
tenth aspects of the invention, the plurality  15 of test conditions
displayed on the display means by the first display control means comprise
test conditions defined by a  plurality of test items of a plurality of
measurement items  and the test condition selection and setting instruction
means  includes first selection and setting means for selecting and 20
setting the current measurement item to be measured from among  the
plurality of measurement items and second selection and  setting means for
selecting and setting the current test item  to be measured from among the
test items of the measurement  item selected through the first selection
and setting means. 25 In an eleventh aspect of the invention, the automatic
9 ? n APR 2M measurement data processing and control apparatus in any of
the seventh to tenth as~~ects of the invention further includes  second
display control means for displaying measurement  



category information classifying the measurement conditions 5 of electronic
machines on the display means in a second format,  and measurement category
specification means for specifying  the measurement category of one
measured object from among  pieces of the measurement category information
displayed by  the second display control means. 10 In a twelfth aspect of
the invention, the automatic  measurement data processing and control
apparatus in any of  the seventh to tenth aspects of the invention further
includes  condition file retrieval means for retrieving a condition file
registering the initial value for testing corresponding to the 15 specified
measurement category and retrieval instruction  means for giving a
retrieval instruction to the condition file  retrieval means, wherein the
first display control means  includes third display control means for
displaying the  condition file retrieval result of the condition file 20
retrieval means on the display means in a third format when  the retrieval
instruct-Lon means gives a retrieval instruction  to the condition file
retrieval means. In a thirteenth aspect of the invention, the automatic
measurement data processing and control apparatus in any of  25 the seventh
to tenth aspects of the invention further includes 10 2 0 APR 2004 fourth
display control means for displaying a measurement  state on the display
means in a fourth format. In a fourteenth aspect of the invention, the
automatic  



measurement data processing and control apparatus in any of  5 the seventh
to tenth aspects of the invention further includes setup value change
instruction means for giving an instruction  for changing setting of the
initial value of the test condition  displayed on the display means by the
first display control  means. 10 In a fifteenth aspect of the invention,
the automatic  measurement data processing and control apparatus in the
fourteenth aspect of the invention further includes fifth  display control
means for displaying setting change means of  the initial value of the test
condition on the display means 15 in a fifth format when an instruction is
given through the setup  value change instruction means. In a sixteenth
aspect of the invention, the automatic  measurement data processing and
control apparatus in the  fourteenth aspect of the invention further
includes sixth 20 display control means for displaying setting change means
of  standard value on the display means in a sixth format when an
instruction is given through the setup value change  instruction means. In
a seventeenth aspect of the invention, the automatic  25 measurement data
processing and control apparatus in the 11 70 APR 2004 fourteenth aspect of
the invention further includes seventh  display control means for
displaying setting change means of  the initial value of the measurement
condition on the display  



means in a seventh format when an instruction is given through  5 the setup
value change instruction means. In an eighteenth aspect of the invention,
the automatic  measurement data processing and control apparatus in the
fourteenth aspect of the invention further includes eighth  display control
means for displaying setting change means of 10 any setup value other than
the initial value of the test  condition, standard value, or the initial
value of the  measurement condition on the display means in an eighth
format  when an instruction is given through the setup value change
instruction means. 15 In a nineteenth aspect of the invention, the
automatic  measurement data processing and control apparatus in any of  the
first to eighteenth aspects of the invention further  includes retention
and storage means for retaining and storing  the condition file, change
condition file creation means, when 20 all or some of the setup values
other than the initial values  of the test conditions; standard values, or
the initial values  of the measurement conditions are changed, for creating
a new  condition file aside from the condition file based on the  changed
values and each initial value registered in the 25 condition file, and
storage control means for retaining and 12 2 0 APR 2OR storing the new
condition file created by the condition file  creation means in the
retention and storage means. In a twentieth aspect of the invention, the
automatic  



measurement data processing and control apparatus in any of  5 the first to
eighteenth aspects of the invention further includes retention and storage
means for retaining and storing  the condition file, master condition file
creation means for  creating a new condition file when setup values other
than the  initial values of the test conditions, standard values, or the 10
initial values of the measurement conditions are entered, and  storage
control means for retaining and storing the new  condition file created by
the master condition file creation  means in the retention and storage
means as a master condition  file. 15 According to a twenty-first aspect of
the invention,  there is provided an automatic measurement data processing
and  control apparatus implemented as a computer configured so as  to be
able to transfer data to and from a measuring instrument  for giving a test
signal from test signal generation means to 20 a measured object
implemented as an electronic machine and  measuring the measured object,
the automatic measurement data  processing and control apparatus comprising
display means for  displaying a plurality of selection and setting screens
or  listing screens represented in predetermined formats, first 25
retention and storage means for retaining and storing the 13 2 0 APR 2004
formats, first display control means for displaying the  plurality of
selection and setting screens or listing screens  on the display means in a
predetermined order, selection and  



setting means for selecting and setting a condition for 5 measuring the
measured object from the selection and setting  screen displayed on the
display means by the first display  control means, test data generation
means for generating test  data based on initial value for testing selected
and set through  the selection and setting means, and measurement timing 10
control means for inputting the test data generated by the test  data
generation means to test signal generation means. In a twenty-second aspect
of the invention, the automatic  measurement data processing and control
apparatus in the  twenty-first aspect of the invention further includes a
15 plurality of condition files registering initial values for  testing
electronic machines by measurement category, second  retention and storage
means for retaining and storing the  condition files, second display
control means for displaying  information concerning the condition file on
the selection and 20 setting screen or the listing screen displayed on the
display  means by the first display control means, and initial value
extraction means for extracting the initial value for testing
corresponding to the test condition set through the selection  and setting
means, wherein the test data generation means 25 generates test data based
on the initial value for testing 14 2 0 APR 2004 extracted by the initial
value extraction means. In a twenty-third aspect of the invention, in the
automatic measurement data processing and control apparatus  



in the twenty-second aspect of the invention, the plurality 5 of selection
and setting screen contain a testing initial value  change screen for
changing the initial value for testing  registered in the condition file,
the automatic measurement  data processing and control apparatus further
including change  value input means for changing the initial value for
testing 10 when the display control means displays the testing initial
value change screen on the display means, change condition file  creation
means for creating a new condition file when the  initial value for testing
is changed through the change value  input means, and storage control means
for retaining and 15 storing the change condition file created by the
change  condition file creation means in the second retention and  storage
means. BRIEF DESCRIPTION OF THE DRAWINGS  20 In the accompanying drawings:
FIG. 1 is a block diagram to show the hardware  configuration of one
embodiment of an automatic measuring  apparatus of the invention; FIG. 2 is
a process chart to show one embodiment of the  25 basic operation of the
automatic measuring apparatus; 15 2 0 APR 2004 FIG. 3 is a flowchart to
show an operation example when  initial conditions are selected and set;
FIG. 4 is a flowchart to show an operation example at  the automatic
measuring time; 



5 FIG. 5 is a flowchart to show an operation example when  setup conditions
are changed or registered. FIG. 6 is a schematic representation of one
embodiment  of a network system; FIG. 7 is a drawing to show one embodiment
of a main menu  10 screen; FIG. 8 is a drawing to show one embodiment of an
initialization screen; FIG. 9 is a drawing to show one embodiment of a
condition  file listing screen; 15 FIG. 10 is a drawing to show one
embodiment of a  measurement state display screen; FIG. 11 is a drawing to
show one embodiment of a  measurement state display screen; FIG. 12 is a
drawing to show one embodiment of a test  20 condition registration screen;
FIG . 13 is a drawing to show one embodiment of a standard  value
registration screen; FIG. 14 is a drawing to show one embodiment of a
measurement condition setting screen; 25 FIG. 15 is a drawing to show one
embodiment of a 16 71JAPP?no miscellaneous condition setting screen; FIG.
16 is a drawing to show one embodiment of a change  determination screen;
and FIG. 17 is a drawing to show one embodiment of a  



5 measurement result display screen. MODES FOR CARRYING OUT THE INVENTION
[Hardware configuration example of automatic measuring  apparatus] 10 FIG.
1 is a block diagram to show the hardware  configuration of one embodiment
of an in-car audio automatic  measuring apparatus. An in-car audio
automatic measuring  apparatus for measuring in-car-audio machines as
electronic  machines will be discussed as an example. 15 In FIG. 1, the
in-car audio.automatic measuring apparatus  1 comprises a signal automatic
measuring section 10 and a data  processing and control section 20. The
data processing and  control section 20 gives a control signal and test
data to the  signal automatic measuring section 10 and the signal automatic
20 measuring section 10 inputs various test signals generated  based on the
control signal and the test data from the data  processing and control
section 20 to a measured object 30 and  measures an output signal from the
measured object 30 and  outputs the measurement value to the data
processing and 25 control. section 20. The data processing and control
section 17 7 0 APR 2004 20 processes the measurement result and stores the
processed  result in a retention and storage section 25 (retention memory)
in a predetermined data format. The data processing and  control section 20
can share the measurement data with external 5 in-car audio automatic
measuring apparatus B1 to Bn via a  



communication network as shown in FIG. 6. (Signal automatic measuring
section) The signal automatic measuring section 10 comprises a  test signal
generator 11 for giving various test signals  10 varying according to the
measurement items, the measurement conditions, and the standard to the
measured object (in the  example, audio machine), an antenna dummy (ANT
dummy) 12 for  generating a signal given to an antenna of the measured
object  based on the test signal from the test signal generator 11, 15 an
interface 13 for converting various signals output from the  measured
object 30 to which the test signals are input into  a signal format that
can be measured by measuring instruments  making up a signal measuring
instrument 14, and the signal  measuring instrument 14 for obtaining the
measurement value 20 from the signal from the interface 13 and displaying,
etc.,  the measurement value and sending the measurement result to  the
data processing and control section 20. The signal  automatic measuring
section 10 may comprise other measuring  instruments, such as a stabilized
power supply and an  25 oscilloscope, although these are not shown. 18 2 0
APR Z004 In the embodiment, the test signal generator 11 comprises  signal
generators of three standard signal generators (SSG) ,  two stereo
modulators, two audio signal generators, etc. , and  gives test signals to
the measured object based on test 5 parameters (numeric test. data) from
the data processing and  



control section 20. In this case, for radio system test data,  the test
signal from the test signal generator 11 is given to  the antenna of the
measured object 30 through the dummy ANT  12. To test the audio system, the
test signal generator 11 10 inputs the test signal from an external input
terminal of the  measured object 30. In the embodiment, the signal
measuring instrument 14  comprises two audio analyzer and one noise meter
and measures  output of the interface 13 and converts the measurement
result 15 into digital data, then sends the digital data to the data
processing and control section 20. (Data processing and control section)
The data processing and control section 20 is implemented  as a computer,
such as a personal computer, and comprises a  20 control section 21, an
operation section 23, a display section 24, the above-mentioned retention
and storage section 25, and  a print output section 26. Preferably, it
comprises a  communication control section 22 and a communication interface
27. The data processing and control section 20 may be provided 25 with a
second retention and storage section 25' to and from 19 2 0 APR 2004 which
a removable storage medium such as a compact disc or a  floppy disk can be
attached and detached. The control section 21 is made up of a CPU, ROM,
RAM,  and peripheral circuitry although these are not shown, and  5
controls the whole operation of the data processing and control 



section 20 under an OS (operating system) . It also performs  timing
control of sending a control signal and test data to  the signal automatic
measuring section 10 and reading the  automatic measurement result from the
signal automatic 10 measuring section 10 by an automatic measurement
processing  and control program of the invention. The control section 21
controls execution of the  measurement processing and control program of
the invention  based on an instruction of the person in charge through the
15 operation section 23 and as described later, displays various  screens
such as a processing menu screen, a listing screen of  supplied parties,
destinations, measurement items,  measurement conditions, standard, etc.,
by band, and a  measurement result evaluation screen on the display section
20 24 in a predetermined format. The control section 21 also  displays data
(menu data, supplied party names, destination  names, measurement item
names, measurement conditions  (values), standards (values), etc.,) on the
screens and sends  control signals and test data for generating test
signals based 25 on the selection operation and adjustment value entry 20 2
0 APR 2004 operation of the person in charge such as menus selection and
destination selection to the signal automatic measuring  section 10 (the
test signal generator 11). The control section 21 also reads the
measurement value  5 sent from the signal automatic measuring section 10
(the signal  



measuring instrument 14), makes an evaluation, edits the  measurement
result, displays the result on an output screen  such as measurement result
evaluation screen displayed on the  display section 24, and retains and
stores the measurement 10 result and the evaluation result in the retention
and storage  section 25 as required. The operation section 23 comprises
keys of a keyboard,  etc., and a pointing device of- a mouse, etc. The
person in  charge can click on (or point at) a button displayed on the 15
screen by operating a mouse (or key) for entering selection,  adjustment
(change) data, etc. When the person in charge  operates the key or mouse,
an input signal is sent to the control  section 21. The display section 24
comprises a display screen of a  20 liquid-crystal display, etc., and
displaymemory of VRAM, etc.,  and displays a screen and icons in a
predetermined format and  converts transferred data into an image (text,
graphics,  picture), then displays the image in a display zone of the.
screen under the control of the control section 21. 25 The retention and
storage section 25 is implemented as 21 2 0 APR 2004 removable retention
memory of a magnetic disk, an optical disk,  etc., for retaining and
storing OS (in the embodiment, Windows  (trademark of Microsoft
Corporation) is used, but the OS is  not limited to Windows) and automatic
measurement programs and 5 auxiliary programs of the invention such as a
screen display  



program, a parameter generation program, a measurement result  evaluation
program, an edit program, and a measurement result  display program. The
retention and storage section 25 also retains and  10 stores the
measurement result and the evaluation values of the  in-car audio automatic
measuring apparatus 1, a plurality of  conditions files, each name file,
etc., under the control of  the control section 21. A removable storage
medium such as a compact disc (CD)  15 or a f loppy di s k (FD) can be
attached to and detached from the  retention and storage section 25'. The
retention and storage section 25' can copy the  condition f iles and the
measurement data or the evaluation data  retained and stored in the
retention and storage section 25 20 under the control of the control
section 21. A record medium  such as a CD or an FD onto which the condition
files and the  measurement data or the evaluation data retained and stored
in the retention and storage section 25 are copied can be  retained as a
save medium or can be loaded into any other  25 apparatus for use. 22 2 0
APR 2004 The measurement processing and control programs, the  screen
format, the standard condition f i le, constants, etc. ,  of the invention
are recorded on a CD or an FD and when the  in-car audio automatic
measuring apparatus I is installed, the 5 CD or FD is loaded into the
retention and storage section 25,  



and the contents of the CD or FD can also be installed (retained  and
stored in the retention and storage section 25) under the  OS. When the
measurement processing and control programs are  revised completely or
partially (upgraded), portions which 10 need to be updated (module, screen
format, constant, etc.,  are previously recorded on a CD or an FD and all
or some of  the measurement processing and control programs retained and
stored in the retention and storage section 25 can be updated  (if the
screen format is described in each screen display 15 program, in the
embodiment, it is assumed to be a "program"  forming a part of the
measurement processing and control  programs). The measurement data and the
evaluation data (or the  condition files, the measurement data and the
evaluation data)  20 are retained and stored in the retention and storage
section 25 and the programs may be read from the retention and storage
section 25' (namely, the OS and the measurement processing and  control
programs and the screen format (standard condition  file, constants, etc.,)
of the invention recorded on the CD 25 or the FDmay be used to perform data
processing and measurement 23 7 0 APR 2004 control).  The retention and
storage section 25' can copy the condition files and the measurement data
or the evaluation data  retained and stored in the retention and storage
section 25  5 directly into the retention and storage section 25 from the  



RAM under the control of the control section 21. The print output section 2
6 is implemented as a data print  output unit such as a printer or a
plotter and prints out the  edited measurement data and evaluation result
in a  10 predetermined format. The communication control section 22 can
establish a  protocol with the network and control transfer of measurement
data and evaluation values provided by any other automatic  measuring
apparatus via the communication interface 27 and the  15 network (and a
management apparatus (described later)). If the second retention and
storage section 251 to and  from which a removable storage medium such as a
floppy disk  (FD) can be attached and detached is provided, a record medium
on which the measurement data and the evaluation values are 20 stored can
be held as a backup medium and can also be loaded  into any other automatic
measuring apparatus having the same  configuration and function as the
automatic measuring  apparatus I for using the data between the automatic
measuring  apparatus. 25 (Measured object) 24 2 0 APR 2004 The measured
object 30 is an electronic machine such as  an audio machine; in the
embodiment, an in-car audio machine  installing any of a radio (MW (AM),
SW, LW, FM, WB (weather  band, only in North America)), an audio control, a
CD, or an 5 MD is adopted as the measured object. At the test time, for  



the radio system, a test signal from the dummy ANT 12 is input  from the
antenna, for the audio system, a test signal is input  from the test signal
generator 11, and for the CD or MD, a  dedicated test disc (test DISC 40)
is inserted. The operation 10 result (output signal) of the measured object
30 as the test  signal is input is measured by the signal measuring
instrument  14 through the interface 13. (Test DISC) The test DISC 40
stores a test signal (audio signal) of  15 CD or MD and is inserted into
the measured object 30 like CD  or MD as a normal storage medium. The test
signal from the  test DISC 40 is an audio signal input from a pickup for
the  CD or MD. [Basic operation of automatic measuring apparatus] 20 FIG_ 2
is a process chart to show one embodiment of the  basic operation of the
automatic measuring apparatus 1. The  specific operation (embodiment) in
processes P3 to P5  described below adopting an audio machine as the
measured  object 30 will be discussed with flowcharts of FIGS. 3 to 5. 2S
In the embodiment, the operation described below is performed 25 2 0 APR
2004 by the measurement processing and control programs of the  invention
executed based on the management of the OS under the  control of the
control section 21. Process P1: (starting automatic measuring system) 5 In
FIG. 2, when the automatic measuring apparatus 1 is  



started, the control section 21 starts the necessary programs  including a
selection setting program in an automatic  measuring system (consisting of
processing programs and  auxiliary programs) following log-on of the OS (in
the 10 embodiment, Windows) and displays a main menu screen 70 as shown  in
FIG. 7, prompting the person in charge to select or set  measurement
category items (supplied party and destination and  in the example in FIG.
7, band) . At this time, the started  programs are fetched from the
retention and storage section 15 25 and are stored in the RAM of the
control section 21. The  names of the measurement category items of the
supplied parties,  the destinations, the bands, etc., are registered in the
name  file in the retention and storage section 25 and when the main  menu
screen 70 is displayed, they are fetched from the name 20 file and are
displayed. At the start time, the level person  name in charge, the
identification number, the password, and  the like are entered to ensure
security. Process P2: (connecting measured object) The person in charge
connects the measured object 30 to  25 the signal automatic measuring
section 10. To conduct 26 2 0 APR 2004 different. tests on the same
measured object at the protocol  design stage, the process may be executed
at the stage preceding  the process Pl. To use the automatic measuring
apparatus I  for product inspection on the manufacturing line, connection 5
of the measured object 3 0 on the line and the signal automatic  



measuring section 10 can also be automated. Process P3: (setting initial
conditions, etc.) When the person in charge selects the supplied party,
the destination, and a category item 73 determined for each  10 supplied
party and destination (in the example in FIG. 7, band) on the main menu
screen in FIG. 7 and performs screen change  operation (in the example in
FIG. 7, points at a measurement  button '74 (specification operation)), an
initialization  screen as shown in FIG. 8 is displayed. 15 When the person
in charge enters measurement information  of the model, etc., in a
measurement information input field  83, the corresponding condition file
is automatically selected.  At the time, the condition files are retrieved
and a condition  file listing screen 90 as shown in FIG. 9 can also be
displayed  20 for selecting the necessary condition file. If the initial
conditions, etc. , of the measured object  30 are not registered in the
condition file, the person in  charge performs change operation (in the
example, points at  a CHANGE SETTING button 89B) , thereby making a
transition to  25 P5 for changing or registering the initial conditions. 27
2 0 APR 2004 Next, the person in charge selects test selection items
(measurement items and test items) displayed on the  initialization screen
80. Since the measurement conditions, the measurement items,  5 and the
standard values vary depending on the combination of  



the measurement category items (supplied party, destination,  band, etc.,),
the conditions files are default files  corresponding to the combinations
(files in which the default  values (initial values) of the supplied party
standard 10 specifications are registered) and include as many master
condition files (standard value condition files) as the number  of the
valid combinations of the measurement category items  and each change
condition file containing change values  provided by test; the condition
files are retained and stored  15 in the retention and storage section 25.
In the example in FIG. 7, numeral -71 denotes a supplied  party display
field for displaying the supplied parties with  products, numeral 72
denotes a destination display field 72,  and a numeral 73 denotes a band
display field. If the measured 20 object 30 is any other electronic machine
than an electronic  machine comprising a receiver such as an audio machine,
the  items for that electronic machine are displayed in the band  display
field 73 in a format different from that in the example.  Process P4:
(automatic measurement) 25 Upon completion of the initialization in the
process P3, 28 2 0 APR 2004 a control signal (test start signal) is sent
from the data  processing and control section 20 to the signal automatic
measuring section 10 and the setup values given according to  the condition
file (master condition file (process P3) or 5 change condition file
(process P5)) (if an adjustment value  



is entered, the value changed according to the adjustment  value) about
each test item for each measurement item are given  from the data
processing and control section 20 to the test  signal generator 11 as test
data. 10 The test signal generator 11 gives a test signal to the  measured
object 30 based on the test data from the data  processing and control
section 20 (numeric test data) as  described above. in this case,-to test
the radio system, the  test signal from the test signal generator 11 is
given to the 15 antenna of the measured object 30 through the dummy ANT 12.
To test the audio system, the test signal generator 11 inputs  the test
signal through the external input terminal of the  measured object 30. For
the CD or MD, the person in charge  inserts the test DISC 40 into the
measured object 30. 20 An output signal from the measured object 30 to
which  the test signal, etc., is input is input through the interface  13
to the signal measuring instrument 14, which then makes  measurement on
each test item and sends the measurement result  (digital data) to the data
processing and control section 20. 25 At this time, the input and output
waveforms may be displayed 29 2 0 APR 2004 on an analog waveform display of
an oscilloscope, etc. The control section 21 displays a test result display
screen 100 (or 110) as shown in FIG. 10 (or FIG. 11) for  displaying the
measurement data from the signal automatic 5 measuring section 10 (signal
measuring instrument 14) (FIG.  



11 shows a display example for displaying the measurement  result as a
graph). If the person in charge is to change the setup condition  on his or
her own for conducting a test or needs to change the  10 setup condition in
seeing the display of the test result display screen 100 (or 110) , the
person in charge performs the screen  change operation (in the example,
clicks on a CANCEL button  109). Upon completion of the automatic
measurement, a  transition to P6 is made. 15 Process P5: (changing,
registering setup conditions, etc.)  If the initial conditions, etc., are
not registered in  the condition file in the process P3 or setting change
is  required in the process P4 and the screen change operation is
performed, the control section 21 displays a test condition  20
registration screen 120 as shown in FIG. 12. To newly register or change
initial values of test  conditions, the person in charge uses the test
condition  registration screen 120 to enter the test conditions; to newly
register or change standard values, the person in charge uses 25 a standard
value registration screen 130 as shown in FIG. 13 30 7 o APR 2004  to enter
the standard values; to newly register or change initial values of
measurement conditions, the person in charge  uses a measurement condition
registration screen 140 as shown  in FIG. 14 to enter the measurement
conditions; and to newly 5 register or change miscellaneous setup values,
the person in  



charge uses a miscellaneous setup value registration screen  150 as shown
in FIG. 15 to enter the miscellaneous setup values.  Registration of the
file name required for creating the change  condition file or the master
condition file and the like can 10 be executed on the condition file
listing screen 90 shown in  FIG. 9. Upon completion of the change or
registration operation  of any setup value other than the initial values of
the test  conditions, the standard values, or the initial values of the 15
measurement conditions, a new condition file aside from the
above-mentioned condition files is created based on the  changed values and
the initial values registered in the above-mentioned condition files and is
retained and stored in  the retention and storage section 25 (25') _ If any
setup value 20 other than the initial values of the test conditions, the
standard values, or the initial values of the measurement  conditions is
newly entered, a master condition file is created  and is stored in the
retention and storage section 25 (25' ) . Upon completion of the change or
registration operation  25 of the setup values, control returns to the
process P4 and 31 2 0 APR 2004 automatic measurement is started based on
the changed setup  values. When the operation is executed on each test item
set  in each measurement item for each setup measurement item and  the test
(measurement) on all registered test items is complete,  5 a transition to
a process P6 is made. 



Process P6: (displaying, saving, printing out, etc.,  measurement result)
If the setup value is changed in the process P5, a change  condition file
is created and is stored in the retention and  10 storage section 25. At
this time, a comparison with the already existing condition files (master
condition file and  change condition file created preceding the master
condition  file) is made and the current changed setup value can be
displayed on a change check screen 160 as shown in FIG. 16 for  15
checking. The control section 21 retains and stores the measurement  value
(determined value) in the retention and storage section  25 for each test
item of each measurement item set for each  measured object 30. A
measurement result listing screen 170 20 as shown in FIG. 17 can be
displayed for retrieving, editing,  and displaying the measurement result
and the measurement  result can be edited and printed out using an edit
program. According to the configuration, a-plurality of pieces  of test
data involved in the measured object can be generated  25 for each
measurement category of the supplied party, the 32 2 0 APR 2001
destination, etc., simply by performing the change operation  of the
displayed screens and selecting and setting the display  contents, and the
measured object can be measured by the test  signal based on the test
parameter. Thus, the setting time 5 is reduced to a half or less as
compared with the time of setting  



and entering the test data formerly executed by the manual  operation of
the person in charge at the measuring time.  Moreover, entry mistakes such
as parameter value read errors  are decreased and it is made possible for
even a non-skilled  10 person to easily perform operation. The operator can
change the setup value on the screen  while seeing the measurement result,
and measurement can be repeated with the changed value. Thus, to test at
the prototyping stage or at the quality inspection time, the setup  15
value can be changed by simple operation to repeat test, and  the
efficiency of development test is improved. [Specific operation example of
automatic measuring apparatus]  FIGS. 3 to 5 are flowcharts to show the
specific operation  in the processes P3 to P5 (FIG. 2) with an in-car audio
machine 20 as the measured object 30. FIG. 3 is a flowchart to show an
operation example of the control section 21 when the initial  conditions
are selected and set, FIG. 4 is a flowchart to show  an operation example
of the control section 21 and the signal  automatic measuring section 10 at
the automatic measuring time, 25 and FIG. 5 is a flowchart to show an
operation example of the 33 7 [1 APR 2004 control section 21 when setup
conditions are changed or  registered. 1. Operation example when initial
conditions are selected and  set (P3) 



5 Step S1: (selecting rr.easurement category) In FIG. 3, the person in
charge selects supplied party  71 and destination 72 and a band 73
displayed on the matrix  of the supplied parties and the destinations on
the main menu  70. (In the description to follow, the case where supplied
10 party "A," destination "DOMESTIC," and band "FM" are selected  is taken
as an example. The control section 21 checks a signal from the operation
section 23 and if the operator clicks on (points at) the  MEASUREMENT
button on the main menu screen 70, the control 15 section 21 determines
that the measurement category has been  selected, and makes a transition to
S2. Step 52: (displaying initialization screen) The control section 21
displays the initialization  screen 80 as shown in FIG. 8. At this time,
the measurement  20 category name selected at the step S1 (supplied party
"A," destination "DOMESTIC," band "FM") is displayed in a  measurement
category display field 81. An antenna system and  a selection field of
practical sensitivity type as band (in  the example, FM) standard value and
standard type (in the  25 example, A) are displayed in a display field 82.
34 7 APP ?n 0g Step S3: (selecting band standard value, etc.) To select the
band standard value (in the example, FM  standard value) , either type A or
B in the selection field of  practical sensitivity type is selected by
operating the mouse, 



5 etc.; not to select the band standard value, a transition to  step S4 is
made. Step S4: (entering measurement information) The control section 21
prompts the operator to enter  measurement information of model name,
prototyping stage,  10 serial number, lot number, comment, person in charge
of measurement, etc., in a measurement information input field  83. When
they are entered, the control section 21 displays  the measurement
information pieces in the a measurement  information input field 83 and
retains them in the RAM. 15 Step S5: (determining whether or not condition
file exists)  The control section 21 searches for the retention and
storage section 25 based on the selected measurement category  and displays
a master condition file of the corresponding  condition files in a display
field 84 as a condition file 20 candidate. If the condition file may be the
master file, a  transition is made to S6 according to 4K entry of the
person  in charge (for example, click operation with the right button  of
the mouse) . If the condition file (master condition file)  does not exist,
a transition is made to P5 to newly register  25 a condition file (create
master condition file). 35 7 n APR ?Q14 Step S6: (retrieving, selecting,
etc., condition file)  The control section 21 checks a signal from the
operation section 23 and if the operator clicks on a retrieval button  85,
the control section 21 makes a transition to S7 and displays  



5 the condition file listing screen 90 as shown in FIG. 9, searches for the
condition files stored in the retention and  storage: section 25, and
displays the search result on the  condition file listing screen 90. when
the displayed condition file is not adequate, if  10 the person in charge
clicks on a RETREIVE button 94 while  changing the retrieval conditions of
the supplied party,  destination, band, etc., displayed in measurement
category  fields 91 to 93 on the condition -file listing screen 90, search
is repeated and condition files matching the retrieval  15 conditions are
listed. If the person in charge clicks on the condition file name
displayed on the condition file listing screen 90 and then  clicks on a
SELECT button 95, the condition file is selected  and the control sections
21 makes a transition to S8. If the 20 person in charge clicks on a DELETE
button 96, the condition  file is deleted from the retention and storage
section 25. If  the person in charge clicks on a CLOSE button 97, the
screen  returns to the initialization screen 80. In the example in FIG. 8,
the condition file listing  25 screen 90 is superposed on a part of the
initialization screen 36 2 0 APR 2004 80, but the invention is not limited
to such a display method  (for example, the condition file listing screen
90 in FIG. 9  may be displayed aside from the initialization screen 80 in
FIG. 8). 



5 Step S8: (test selection (1); selecting measurement items)  When the
person in charge clicks on the SELECT button  95 at the step S7, the
control section 21 displays the  measurement items corresponding to the
measurement category  displayed in the measurement category display field
81 on the 10 initialization screen &0 (or the measurement category selected
on the condition file listing screen 90) and a cursor in a  measurement
item selection field 86 and prompts the person in  charge to select test.
In"the example (in which the  measurement category is supplied party
(manufacturer) "A," 15 destination 'DOMESTIC, " band " FM") , INSPECTION,
PERFORMANCE,  CROSS MODULATION, TWO-SIGNAL SUPPRESSION/INTERFERENCE,
ELECTRIC FIDELITY, and MAKER DATA FORMAT are displayed as the  measurement
items. If the person in charge moves the cursor  on the necessary
measurement items in order and clicks on 20 (points at) OK, the control
section 21 makes a transition to  59. If the person in charge clicks on an
ALL ON button shown  in a field 88 below the measurement item selection
field 86,  all items are assumed to be selected; if the person in charge
clicks on an ALL OFF button, no items are assumed to be selected  25 (this
also applies below). 37 2 0 APR 2004 Step S9: (test select:-on (2);
selecting test items) The control section 21 displays a plurality of test
items  corresponding to each measurement item selected at the step  58 in a
test item display field 87 and prompts the person in 



5 charge to select the test items. In the example, HIGHEST  SENSITIVITY,
PRACTICAL SENSITIVITY, VIDEO-TO-INTERFERENCE  RATIO, ..., S/N RATIO, LEVEL
DIFFERENCE, NOISE CONVERGENCE POINT,  and the like are displayed as the
test items. The person in  charge can move the cursor on the necessary ones
of the test 10 items displayed for each measurement item selected at the
step  S8 and can select the test items . If the person in charge clicks  on
a START MEASUREMENT button 89A after clicking on OK, the  control section
21 makes a transition to P4 (automatic measurement process); if the person
in charge clicks on the 15 CHANGE SETTING button 89B regardless of clicking
on OK, the  control section 21 makes a transition to P5 (setup condition
change or registration process) ; and if the person in charge  clicks on a
CLOSE button 89C, the control section 21 returns  to Si. 20 2. Operation
example at automatic measuring time (P4)  Step T1: (generating test
parameters) In FIG. 4, the control section 21 takes out the test item
contents selected at step S9 of the process P3 (test data  (values) stored
at the addresses corresponding to the test 25 items) from the condition
file selected for each measurement 38 2 0 APR 2004 category for each
measurement item selected at step SS of the  process P3 and generates test
parameters corresponding to the  test items in the RAM (each test parameter
contains the address  



(test signal generation module address) of the module for 5 generating the
test signal corresponding to the test item (for  example, SSG, stereo
modulator, audio signal generator) among  the modules making up the test
signal generator 1 and test  condition (value) and ccde determining whether
or not ANT input  is enabled). 10 Step T2: (displaying measurement state
display screen and  checking setup items, etc.) The control section 21
displays the measurement state  display screen 100 as shown -in FIG. 10 and
displays the  measurement category name selected and set in the process P3
15 (supplied party, destination, band) in a display field 101 and  the
current measurement state (in the example, measurement  frequency,
modulation degree, input level, AM modulation  degree) in a display field
102. The control section 21 also  displays the condition file name and
comment entered in the 20 process P3 in a display field 103. To measure
automatic stop  sensitivity, etc., change input of electrolytic strength of
SSG can be executed from a change modulation degree input field  105 by
operating the mouse. If the person in charge checks the display fields and
25 finds setting omission, a selection mistake, etc., he or she 39 2 0 APR
2004 clicks on a CANCEL button 109. Then, the control section 21  returns
to the process P3, displays the initialization screen  80, and controls
execution of the operation at step S1 and the  



later steps of P3. 5 Step T3: (selecting measurement method) Here, the
person in charge can select automatic execution  of measurement of all test
items or one item at a time in the  current measurement item. That is, if
the person in charge  clicks on an AUTO button 106 on the measurement state
display 10 screen 100 displayed on the display section 24, a transition  is
made to T4 and all automatic measurement is executed; if  the person in
charge clicks on a FAIL STOP button 107, a  transition is made to T9 and
measurement is executed one item  at a time. The measurement method may be
specified between 15 steps T4 and T5 or steps T5 and T6 rather than between
steps  T2 and T4 (namely, at T3). Step T4: (sending test data, etc.) The
control section 21 sends test conditions (values)  with a control signal
(test start signal) and one measurement  20 item in one group in order (at
predetermined time intervals) to the test signal generator 11. At this
time, the control  section 21 sends the test data (condition value) with
the test  signal generation module address of the test parameter as the
destination. 25 Step T5: (generating test signal and inputting to measured
40 2 n APR 2004 object)  The test signal generator 11 generates test
signals for all test items of the current measurement item in order based  



on the test data from the data processing and control section  5 20 and
inputs the test signals to the measured object. In this case, for the radio
system test item, the test signal from the  test signal generator 11 is
input through the dummy ATN 12 to  the antenna of the measured object 30.
For the audio system  test item, the test signal generator 11 inputs the
test signal 10 through the external input terminal of the measured object
30.  Step T6: (measurement) The signal measuring instrument 14 inputs an
output  signal from the measured object 30 via the interface 13 and
executes measurement in order. The control section 21 15 classifies output
(measurement value) of the signal measuring  instrument 14 and
determination value, standard value,  measurement (test) data, input data,
etc., by model, serial  number, lot number, measurement category, and test
item and  temporarily stores the data in the RAM (or the retention and  20
storage section 25). Step T7: (displaying measurement state) The control
section 21 displays the current measurement  item name and the current test
item name under measuring at  display positions of the display field 101 on
the measurement 25 state display screen 100 and also displays the values 41
2 0 APR 2004 indicating the measurement state of the test item under
measuring (standard value, measurement value, determination  value,
measurement (test) data, and input data) in order in  



a display field 104B. To display the measurement state as a 5 graph, the
values are displayed in a graph display field 104A.  An operation
instruction message can be displayed in a display  field 104C. Step T8:
(determining whether test items terminate) The control section 21 checks
whether measurement of all  10 test items in the current measurement item
terminates. If  measurement of all test items terminates, the control
section  21 makes a transition to T14; otherwise, T6 and T7 are repeated
until measurement of all test items terminates. Step T9: (sending test
parameter, etc.) 15 The control section 21 sends test conditions (values)
with a control signal (test start signal) and one measurement  item in one
group to the test signal generator 11. At this  time, the control section
21 sends the test condition (value)  with the test signal generation module
address of the test  20 parameter as the destination. Step T10: (generating
test signal and inputting to measured  object) The test signal generator 11
generates a test signal for  one test item of the current measurement item
based on the test  25 condition (value) from the data processing and
control section 42 2 0 APR 2004 20 and inputs the test signal to the
measured object. In this  case, for the radio system test item, the test
signal from the  test signal generator 11 is input through the dummy ATN 12
to  



the antenna of the measured object 30. For the audio system 5 test item,
the test signal generator 11 inputs the test signal  through the external
input terminal of the measured object 30.  Step T11: (measurement) The
signal measuring instrument 14 inputs an output  signal from the measured
object 30 via the interface 13 and  10 executes measurement. The control
section 21 classifies output (measurement value) of the signal measuring
instrument  14 and determination value, standard value, measurement (test)
data, input data, etc., by model (serial number), measurement  category,
and test item and temporarily stores the data in the  15 RAM (or the
retention and storage section 25). Step T12: (displaying test result (under
measuring) (2))  The control section 21 displays the current measurement
item name and the current test item name under measuring at  display
positions of the display field 101 on the measurement 20 state display
screen 100 and also displays the values  indicating the measurement state
of the test item under  measuring (standard value, measurement value,
determination  value, measurement (test) data, and input data) in order in
the display field 1045. To display the measurement state as 25 a graph, the
values are displayed in the graph display field 43 7 P APP 2fh 104A. An
operation instruction message can be displayed in  the display field 1040.
Step T13: (determining whether test items terminate) 



The control section 21 checks whether measurement of all  5 test items in
the current measurement item terminates. If  measurement of all test items
terminates, the control section  21 makes a transition to T14; otherwise,
control returns to  T3. Step T14: (determining whether or not measurement
terminates)  10 The control section 21 checks whether measurement of all
selected measurement items terminates. If measurement of all  measurement
items terminates, the control section 21 makes a  transition to process P6;
otherwise, the control section 21  returns to T2 to test the next
measurement item. 15 3. Operation example when setup conditions are changed
or  registered (P5) Step U1: (displaying zest condition registration
screen)  If new registration is required at step S5 of the process  P3 in
FIG. 3 or the operator clicks on the CHANGE SETTING button 20 89B at step
S9, the control section 21 displays the test  condition registration screen
120 as shown in FIG. 12 and  prompts the person in charge to first check
the basic items  set in the process P3. Step U2: (checking basic items) 25
The person in charge checks the basic items displayed 44 7 fl APR 7004 in a
basic item display field 121 (model name, condition file  name,
manufacturer (supplied party) , destination, band,  prototyping stage,
serial number, lot number, comment, and  



creator) . The control section 21 checks the signal from the 5 operation
section 23 and if it detects the person in charge  clicking on a CLOSE
button 129, the control section 21 displays  the initialization screen 80
for retry and makes a transition  to process P3. Step U3: (selecting
registration (setup) contents) 10 If the person in charge wants to register
or set data  other than the test conditions, he or she clicks on any of a
STANDARD VALUE LIST button 123A, a MEASUREMENT CONDITION  button 123B, or a
MISCELLANEOUS button 123C on the test  condition registration screen 120.
The control section 21 15 checks the signal from. the operation section 23
and if the  person in charge clicks on the STANDARD VALUE LIST button 123A,
the control section 21 makes a transition to US; if the person  in charge
clicks on the MEASUREMENT CONDITION button 123B, the  control section 21
makes a transition to U6; and if the person 20 in charge clicks on the
MISCELLANEOUS button 123C, the control  section 21 makes a transition to
U7. If none of the buttons  are pressed, the control section 21 makes a
transition to U4.  Step U4: (select or enter test condition data) The
control section 21 enables the person in charge to 25 select or enter
initial value data of measurement conditions 45 2 0 APR 2004 related to the
measurement items and the test items displayed  in condition data input
areas 124 and 125. That is, for the measurement items. the measurement
items  



displayed in a measurement item display field can be selected  5 and
measurement frequencies f1 to f6 can be entered (condition data input area
124). For the test items, the test items  displayed in a test item display
field can be selected and the  initial values of the test conditions (in
the example, test  conditions differing depending on the measurement
frequency, 10 modulation degree, and test item) can be entered (condition
data input area 125) . The input format of the condition data  input area
125 varies depending on the combination of the  measurement and test items
(display in a different format)  Upon termination of selection or entry of
the necessary 15 standard data, if the person in charge clicks on any of a
NEW  SAVE DATAbutton 126, an UPDATE button 12'7, a COMPARE CONDITIONS
button 128, or a CLOSE button 129, the control section 21 makes  a
transition to U8. Step U5: (displaying standard value registration screen
and  20 selecting or entering standard value data) The control section 21
displays the standard value  registration screen 130 as shown in FIG. 13.
The person in  charge can set four types of standard ranges for each of the
standard items listed on the standard value registration 25 screen 130 (for
example, reception frequency range, 46 2 0 APR 2004 intermediate frequency,
noise convergence point, capture  ratio, and the like). Upon termination of
selection or entry  of the necessary standard data, if the person in charge
clicks  



on any of a NEW SAVE DATA button 136, an UPDATE button 137, 5 a COMPARE
CONDITIONS button 138, or a CLOSE button 139, the  control section 21 makes
a transition to U8. Step U6: (displaying measurement condition setting
screen and  select or enter measurement condition data) The control section
21 displays the measurement  10 condition registration screen 140 as shown
in FIG. 14. The  person in charge can select or enter the hardware
measurement  conditions of the radio system displayed on the measurement
condition registration screen 1.40 (power supply voltage, ANT  dummy, load
resistance, and volume control level). (In the 15 example shown in the
figure, ANT dummy can be selected from  among 5052, 75Q, 8052, two signals,
and three signals, output  load of load resistance can be selected from
among 2, 4, 8,  and OPEN, and AUX load can be selected from 300 and
10KOPEN. )  Upon termination of selection or entry of the necessary initial
20 value data of measurement conditions, if the person in charge  clicks on
any of a NEW SAVE DATA button 146, an UPDATE button  147, a COMPARE
CONDITIONS button 148, or a CLOSE button 149,  the control section 21 makes
a transition to U8. Step U7: (displaying miscellaneous condition setting
screen  25 and selecting or enter data) 47 7 0 APR 2904 The control section
21 displays the miscellaneous setup  value registration screen 150 as shown
in FIG. 15. The person in charge can select or enter the conditions  



displayed on the miscellaneous setup value registration screen  5 150, for
example, measurement operation conditions (determination method, allowable
range, adjust, sleep time,  etc. , ) and can select audio analyzer filter
(LPF, HPF, PSOPHO,  etc.,). Upon termination of selection or entry of the
necessary standard data, if the person in charge clicks on any 10 . of a
NEW SAVE DATA button 156, an UPDATE button 15-7, a COMPARE  CONDITIONS
button 158, or a CLOSE button 159, the control  section 21 makes a
transition to U8. Step U8: (selecting data and selecting processing after
input)  15 The control section 21 checks the signal from the operation
section 23 and if the person in charge clicks on any  of the NEW SAVE DATA
button 126, 136, 146, or 156, the control  section 21 makes a transition to
U9; if the person in charge  clicks on any of the UPDATE button 127, 137,
147, or 157, the 20 control section 21 makes a transition to U10; if the
person  in charge clicks on any of the COMPARE CONDITIONS button 128,  138,
148, or 158, the control section 21 makes a transition  to U11; and if the
person in charge clicks on any of the CLOSE  button 129, 139, 149, cr 159,
the control section 21 displays 25 the. initialization screen 80 and makes
a transition to process 48 2 0 APR 2004 P3_  Step U9: (new save processing)



The control section 21 displays the condition file  listing screen 90 as
shown in FIG. 9 and prompts the person  5 in charge to enter the new
condition file names for a new registration condition file and a new
condition file created  according to change. When the person in charge
enters OK, for the new  registration file, one master condition file
(condition file  10 assigned the new entered name as the file name) is
created from the measurement category, the measurement data, and the
initial value data of the test conditions, the setup value data,  the
initial value data of the- measurement conditions, and  miscellaneous setup
value data newly set at the steps U4 to 15 U7 and is retained and stored in
the retention and storage  section 25 (25'), then a transition to U3 is
made. To change some cr all of the initial values stored in  the already
registered condition file and create a new change  condition file, the
already setup condition file is copied and 20 the copy is overwritten with
a new entered name and change data  to create one data file (condition file
assigned the new entered  name as the file name) , then the data file is
retained and stored  in the retention and storage section 25 (25' ) and a
transition  to U3 is made. 25 Step U10: data update processing) 49 2 0 APR
2004 Since only the system administrator can update the  registered data,
the control section 21 determines the  



security level from the name of the person in charge and the
identification code entered at the start time and if the person 5 in charge
is not the system administrator, the control section  21 displays a message
of You cannot update data" and makes  a transition to U3. If the person in
charge is the system administrator, the  control section 21 displays the
condition file listing screen  10 90 as shown in FIG. 9. If the person in
charge selects an already registered update condition file and enters OK,
the  corresponding items in the selected update condition file are
overwritten with the update data of the measurement category,  the
measurement data, and the test condition data, the setup 15 value data, the
measurement condition data, and miscellaneous  condition data newly set at
the steps U4 to U7 and the resultant  update file is retained and stored in
the retention and storage  section 25 (25') and a transition to U3 is made.
The master  condition files of the conditions files cannot be updated.  20
Step U11: (change item check processing) The control section 21 displays
the change check screen  160 as shown in FIG. 16 for comparing a condition
file newly  registered (or newly registered according to change)
(comparison source 161) with already existing file (comparison 25
destination 162 (for example, master condition file)). In 50 2 9 APR 2004
this case, the contents displayed on the test condition  registration
screen are displayed in comparison. 



If the person in charge clicks on a PRINT button 164,  the condition file
names and the contents of the comparison  5 source 161 and the comparison
destination 162 are printed out and if the person in charge clicks on a
CLOSE button 165, a  transition is made to U3. FIG. 17 shows one embodiment
of a measurement result  listing screen 170. This measurement result
listing screen  10 170 comprises a retrieval condition display field 171
for displaying the retrieval conditions, a RETRIEVE button 172 for
retrieving the measurement result by measurement category and  measurement
item by performing selection operation, a  retrieval result display field
173, a PREVIEW button 174 for 15 producing preview display of the
measurement result selected  from among the retrieval results displayed in
the retrieval  result display field 1-73 as the operator clicks on the
button  174 with the mouse, an EDIT button 1~5 for editing and  displaying
the selected measurement result, a DELETE button 20 176 for deleting the
selected data, and a CLOSE button 177 for  returning to the main menu
screen 70 as the operator clicks  on the button 177. [Network system] FIG.
6 is a drawing to show a configuration example of  25 a network system
comprising the automatic measuring apparatus 51 7 fl APR 2004 of the
invention (FIG. 1) and computers of personal computers, etc., as terminals.
The network system is made up of a  



management apparatus A, automatic measuring apparatus B1, B2,  ... B5,
...Bn as terminals, and terminals of personal computers, 5 etc., C2, ...Cm
each comprising a communication control function  connected to a
communication network 181 such as the Internet  (the computers of personal
computers, etc., C1, ...Cm may not  be connected). The management apparatus
A is implemented as a computer  10 comprising a database 182 and stores
measurement data,  condition data files, evaluation values, etc.,
transmitted  from the automatic measuring apparatus BI to Bn placed under
the control of the management apparatus A in the database 182 - When any of
the automatic measuring apparatus B1 to Bn or the 15 terminals of personal
computers, etc., Cl, ...Cm access the  database 182 as data reference, data
transmission request,  etc., the management apparatus A performs control
and  communication control of permission or no permission of the  data
reference, permission or no permission of the data  20 transfer, etc., of
the data stored in the database 182. The management apparatus A can also
issue a data  transmission request to the automatic measuring apparatus BI
to Bn on its own schedule and upon reception of a data reference  request
or a data transmission request f rom any of the automatic 25 measuring
apparatus BI to En or the computers of personal 52 7 U APR 2004 computers,
etc., Cl, ...Cm, can also send a data transmission  request to the
automatic measuring apparatus B1 to Bn (except  



the requesting apparatus) The management apparatus A may also used as any
one of  5 the automatic measuring apparatus B1 to Bn. Each of the automatic
measuring apparatus B1 to Bn has  a similar configuration and function
(measurement control  operation and measurement operation) to those of the
automatic  measuring apparatus 1 of the invention shown in FIG. 1 and 10
measures (tests) a measured object (electronic machine) and  retains and
stores the measurement result, the evaluation  result, etc., in the
retention and storage section (retention  memory) 25. The automatic
measuring apparatus B1 to Bn  transmit the retained and stored data to the
management 15 apparatus A via the communication interface 27 and the
communication network 181 and receives data transmitted from  the
management apparatus A under the control of the  communication control
section 22. The automatic measuring  apparatus B1 to Bn issue a data
transmission request and a data 20 reception request to the management
apparatus A and receives  a data transmission request from the management
apparatus A.  For the designer to reference or download the measurement
data, the terminals of personal computers, etc., C1, ...Cm can  send a data
reference request and a data transmission request  25 to the management
apparatus A, and the referenced data range 53 Z 0 APR 2004 and whether or
not transmission of a data transmission request  is enabled can be
determined depending on the security level  



of the computer user. The management apparatus A can create or update the
5 measurement result and file list information recorded in the  database
182 and record the created or updated information in  the database 182. The
automatic measuring apparatus B1 to Bn  or the terminals C1, ...Cm can read
the list information recorded  in the database 182 and select the
measurement result or file  10 to be read or downloaded. According to the
described configuration, for example,  the result of measurement (test) of
a protocol conducted by  a prototyping department can be sent through the
communication  network 181 to the management apparatus A for storage in the
15 database 182 and can be used in a development and design  department to
make improvement in comparison with the  evaluation of a quality evaluation
department and unify the  standard, test conditions, etc., for a
manufacturing  department. Support, evaluation, etc., for oversea 20
development departments can also be accomplished by sharing  the
measurement data using the network system of the invention.  In the
above-described embodiment, the automatic measuring instrument 1 has been
described as an integral-type  apparatus consisting of the signal automatic
measuring section  25 10 and the data processing and control section 20,
but may adopt 54 7_ fl APR 2004 a configuration in which the measuring
apparatus (signal  automatic measuring section 10) for giving a test signal
to  



a measured object implemented as an electronic machine from  test signal
generation means and measuring the measured obj ect 5 is connected to a
computer (for example, a personal computer)  that can be connected via an
interface to the measuring  apparatus (signal automatic measuring section
10) . In this  case, the automatic measurement processing and control
program  of the invention is installed in the computer, whereby a similar
10 function to that of the data processing and control section  20 can be
provided (namely, the same operation as that shown  in the process
flowchart of FIG. 2 and the flowcharts of FIGS.  3 to 5 can be performed).
Although the invention has been described in its  15 preferred embodiments,
it is to be understood that the  invention is not limited to the specific
embodiments and many  apparently widely different embodiments of the
invention may  be made, needless to say. 20 INDUSTRIAL APPLICABILITY As
described above, according to the automatic measuring  apparatus in the
first to third aspects of the invention and  the automatic measurement data
processing and control  apparatus in the seventh to twenty-second aspects
of the 25 invention, a plurality of pieces of test data concerning the 55 2
0 APR 2004 measured object can be generated for each measurement category
of the supplied party, destination, etc., and the measured  object can be
measured by a test signal based on the test  



parameter simply by changing the displayed screen and 5 selecting and
setting the display contents. Thus, the setting  time is reduced to a half
or less as compared with the time  of setting and entering the test data
formerly executed by the  manual operation of the person in charge at the
measuring time.  Moreover, entry mistakes such as parameter value read
errors 10 are decreased and it is made possible for even a non-skilled
person to easily perform operation. According to the network system in the
fourth to sixth  aspects of the invention, the measurement data and the
evaluation result provided by the automatic measuring 15 apparatus and the
condition files, etc., can be managed in a  unified manner and can be
shared in real time among a plurality  of automatic measuring apparatus.
According to the automatic measurement data processing  and control
apparatus in the fourteenth to eighteenth and  20 twenty-second and
twenty-third aspects of the invention, the operator can change the setup
value on the screen while seeing  the measurement result, and measurement
can be repeated with  the changed value. Thus, to test at the prototyping
stage or  at the quality inspection time, the setup value can be changed 25
by simple operation to repeat test, and the efficiency of 56 7 0 APR 7004
development test is improved. According to the automatic measurement data
processing  and control apparatus in the nineteenth, twentieth,  



twenty-second, and twenty-third aspects of the invention, a 5 condition
file comprising changed values as initial values for  testing can be newly
registered, so that measurement can be  repeated using the initial values
for testing in the condition  file registered at the prototyping stage,
etc., and labor  setting initial value each time can be saved. A condition
file 10 registering the initial values for testing fitted to a measured
object can also be recorded on a separate record medium for  use with
another automatic measuring apparatus. 57 2 0 APR 2094 CLAIMS  1. An
automatic measuring apparatus for giving a test signal  to a measured
object implemented as an electronic machine and  measuring the measured
object, 5 said automatic measuring apparatus comprising:  display control
means for displaying test conditions  corresponding to a specified
measurement category in a  predetermined format; test condition selection
and setting instruction means  10 for instructing a test condition fitted
to the measured object  to be selected and set from among a plurality of
test conditions  displayed by said display control means; selection and
setting means for selecting and setting  a test condition instructed to be
selected and set by said test  15 condition selection and setting
instruction means; test data generation means for generating test data
based  



on the test condition set by said selection and setting means; and
measurement timing control means for controlling said  20 test data
generation means to generate test data and sending the generated test data
to test signal generation means. 2. An automatic measuring apparatus for
giving a test signal  to a measured object implemented as an electronic
machine and  25 measuring the measured object, 58 ? n APR 2004 said
automatic measuring apparatus comprising:  display means for displaying a
plurality of selection and setting screens or listing screens represented
in  predetermined formats; 5 retention and storage means for retaining and
storing  the formats of the plurality of selection and setting screens  or
listing screens; display control means for displaying the plurality of
selection and setting screens or listing screens stored in said  10
retention and storage means on said display means in a predetermined order
on the basis of the designated measurement  category; selection and setting
means for selecting and setting  a test condition for measuring the
measured object from the  15 selection and setting screen displayed on said
display means  by said display control means; test data generation means
for generating test data based  



on the test condition selected and set through said selection  and setting
means; 20 measurement timing control means for inputting the test  data
generated by said test data generation means to test signal  generation
means; test signal generation means for generating a test signal  based on
the test data input by said measurement timing control  25 means and giving
the generated test signal to the measured 59 7 0 APR 2004 object; and
signal measurement means for measuring a signal output  from the measured
object to which the test signal is input from  said test signal generation
means and outputting the  5 measurement result. 3. The automatic measuring
apparatus as claimed in claim  2, further comprising: antenna input signal
generation means for inputting the  10 test signal generated by said test
signal generation means and  generating an antenna input signal of the
measured object. 4. The network system comprising a management apparatus
comprising a data base and communication control means, a  15 communication
network, and a plurality of automatic measuring apparatus as claimed in any
one of claims 1 to 3, comprising  communication control means for
controlling communication  with said management apparatus through said
network, wherein said management apparatus receives measurement results  



20 and/or files transmitted through said communication network  from said
plurality of automatic measuring apparatus and  recording them in the
database, and each of said plurality of automatic measuring apparatus  can
read or download any desired measurement result or file  25 recorded in the
data base at any desired timing. 60 2 0 APR 2004 5. The network system as
claimed in claim 4, wherein  said management apparatus creates or updates
list information of the measurement results and files recorded in  5 the
database and records the list information in the database, and said
automatic measuring apparatus reads the list  information and selects the
measurement result or file to be  read or downloaded. 10 6. The network
system as claimed in claim 4 or 5, further  comprising: a plurality of
terminals each comprising communication  control means for controlling
communication with said  15 management apparatus, wherein each of the
plurality of terminals can read or download  any desired measurement result
or file recorded in the data  base at any desired timing. 20 7. An
automatic measurement data processing and control  apparatus implemented as
a computer configured so as to be able  



to transfer data to and from a measuring instrument for giving  a test
signal from test signal generation means to a measured  object implemented
as an electronic machine and measuring the  25 measured object, 61 7 0 APR
2004 said automatic measurement data processing and control  apparatus
comprising: display means; first display control means for displaying test
5 conditions corresponding to a measurement category specified  for one
measured object in a first format; test condition selection and setting
instruction means  for instructing a test condition fitted to the measured
object  to be selected and set from among a plurality of test conditions 10
displayed on said display means by said first display control  means;
selection and setting means for selecting and setting a test condition
instructed to be selected and set by said test condition selection and
setting instruction means; and 15 test data generation means for generating
test data based  on the test condition set by said selection and setting
means. 8. The automatic measurement data processing and control  apparatus
as claimed in claim 7, further comprising: 20 a plurality of conditions
files registering initial  values for testing electronic machines by
measurement  category; and 



initial value extraction means for extracting the  initial value for
testing corresponding to the test condition  25 set through said selection
and setting means, wherein 62 2 R APR 2004 said test data generation means
generates test data based  on the initial value for testing extracted by
said initial value  extraction means. 5 9. The automatic measurement data
processing and control  apparatus as claimed in claim 7 or 8, further
comprising: measurement timing control means for controlling said  test
data generation means to generate test data and sending  the generated test
data to said test signal generation means. 10 10. The automatic measurement
data processing and control  apparatus as claimed in any one of claims 7 to
9, wherein the plurality of test conditions displayed on said  display
means by said first display control means comprise test  15 conditions
defined by a plurality of test items of a plurality  of measurement items,
and said test condition selection and setting instruction  means includes
first selection and setting means for selecting  and setting the current
measurement item to be measured from 20 among the plurality of measurement
items and second selection  and setting means for selecting and setting the
current test  item to be measured from among the test items of the
measurement  item selected through the first selection and setting means. 



25 11. The automatic measurement data processing and control 63 2 0 APP
2004 apparatus as claimed in any one of claims 7 to 9, further  comprising:
second display control means for displaying measurement  category
information classifying the measurement conditions  5 of electronic
machines on said display means in a second format; and measurement category
specification means for specifying  the measurement category of one
measured object from among  pieces of the measurement category information
displayed by  10 said second display control means. 12. The automatic
measurement data processing and control  apparatus as claimed in any one of
claims 7 to 9, further  comprising: 15 condition file retrieval means for
retrieving a  condition file registering the initial value for testing
corresponding to the specified measurement category, and retrieval
instruction means for giving a retrieval  instruction to said condition
file retrieval means, wherein  20 said first display control means includes
third display control means for displaying the condition file retrieval
result of the condition file retrieval means on said display  means in a
third format, when the retrieval instruction means  gives a retrieval
instruction to said condition file retrieval  25 means. 



64 2 0 APR 2004 13. The automatic measurement data processing and control
apparatus as claimed in any one of claims 7 to 9, further  comprising: 5
fourth display control means for displaying a  measurement state on said
display means in a fourth format. 14. The automatic measurement data
processing and control  apparatus as claimed in any one of claims 7 to 9,
further  10 comprising: setup value change instruction means for giving an
instruction for changing setting of the initial value of the  test
condition displayed on said display means by said first  display control
means. 15 15. The automatic measurement data processing and control
apparatus as claimed in claim 14, further comprising: fifth display control
means for displaying setting  change means of the initial value of the test
condition on said  20 display means in a fifth format, when an instruction
is given  through said setup value change instruction means. 16. The
automatic measurement data processing and control  apparatus as claimed in
claim 14, further comprising: 25 sixth display control means for displaying
setting  65 7 a APR 2004 change means of standard value on said display
means in a sixth  



format, when an instruction is given through said setup value  change
instruction means. 5 17. The automatic measurement data processing and
control  apparatus as claimed in claim 14, further comprising: seventh
display control means for displaying setting  change means of the initial
value of the measurement condition  on said display means in a seventh
format, when an instruction 10 is given through said setup value change
instruction means. 18. The automatic measurement data processing and
control  apparatus as claimed in claim 14, further comprising: eighth
display control means for displaying setting  15 change means of any setup
value other than the initial value  of the test condition, standard value,
or the initial value  of the measurement condition on said display means in
an eighth  format, when an instruction is given through said setup value
change instruction means. 20 19. The automatic measurement data processing
and control  apparatus as claimed in any one of claims 7 to 9, further
comprising: retention and storage means for retaining and storing  25 the
condition file, change condition file creation means, when 66 2 0 APR 2004
all or some of the setup values other than the initial values  of the test
conditions, standard values, or the initial values  of the measurement
conditions are changed, for creating a new  



condition file aside from the condition file based on the 5 changed values
and each initial value registered in the  condition file, and storage
control means for retaining and  storing the new condition file created by
said condition file  creation means in said retention and storage means. 10
20. The automatic measurement data processing and control  apparatus as
claimed in any one of claims 7 to 9, further  comprising: retention and
storage means for retaining and storing  the condition file, master
condition file creation means for  15 creating a new condition file when
setup values other than the initial values of the test conditions, standard
values, or the  initial values of the measurement conditions are entered,
and  storage control means for retaining and storing the new condition file
created by the master condition file creation  20 means in the retention
and storage means as a master condition  file. 21. An automatic measurement
data processing and control  apparatus implemented as a computer configured
so as to be able 25 to transfer data to and from a measuring instrument for
giving  67 2 0 APR 2004 a test signal from test signal generation means to
a measured  object implemented as an electronic machine and measuring the
measured object, said automatic measurement data processing and control  5
apparatus comprising: 



display means for displaying a plurality of selection  and setting screens
or listing screens represented in  predetermined formats; first retention
and storage means for retaining and  10 storing the formats; first display
control means for displaying the plurality  of selection and setting
screens or listing screens on said  display means in a predetermined order
on the basis of the  designated measurement category; 15 selection and
setting means for selecting and setting  a condition for measuring the
measured object from the  selection and setting screen displayed on said
display means  by said first display control means; test data generation
means for generating test data based  20 on initial value for testing
selected and set through said  selection and setting means; and measurement
timing control means for inputting the test  data generated by said test
data generation means to test signal  generation means. 25 68 2 0 AM 2004
22. The automatic measurement data processing and control  apparatus as
claimed in claim 21, further comprising: a plurality of condition files
registering initial  values for testing electronic machines by measurement
5 category; 



second retention and storage means for retaining and  storing the condition
files; second display control means for displaying information  concerning
the condition file on the selection and setting  10 screen or the listing
screen displayed on said display means  by said first display control
means; and initial value extraction means for extracting the  initial value
for testing corresponding to the test condition  set through said selection
and setting means, wherein 15 said test data generation means generates
test data based  on the initial value for testing extracted by said initial
value  extraction means. 23. The automatic measurement data processing and
control  20 apparatus as claimed in claim 22, wherein the plurality of
selection and setting screen contain  a testing initial value change screen
for changing the initial  value for testing registered in the condition
file, said automatic measurement data processing and control  25 apparatus,
further comprising: 69 Z 0 APR 2004 change value input means for changing
the initial value  for testing when said display control means displays the
testing initial value change screen on said display means; change condition
file creation means for creating a new  5 condition file when the initial
value for testing is changed  through said change value input means; and 



storage control means for retaining and storing the  change condition file
created by said change condition file  creation means in said second
retention and storage means. 10 24. A record medium recording an automatic
measurement  processing and control program for generating test data for
generating the test signal and controlling the output timing  of the
generated test data, in an automatic measuring apparatus 15 for giving a
test signal from test signal generation means to  a measured object
implemented as an electronic machine and  measuring the measured object,
wherein said automatic measurement processing and control  program is
configured so as to: 20 display test conditions corresponding to a
measurement  category specified for one measured object in a predetermined
format, when an instruction is given for selecting and setting  a test
condition fitted to the measured object from among a  plurality of
displayed test conditions, select and set a test 25 condition instructed to
be selected and set, extract the 70 79 APR 2004 initial value for testing
corresponding to the test condition  from the condition file registering
the initial values of the  test conditions based on the setup test
condition to generate  test data, and control the timing of sending the
generated test  5 data to the test signal generation means. 25. A record
medium recording an automatic measurement  



processing and control program for generating test data for  generating the
test signal and controlling the output timing 10 of the generated test
data, in an automatic measuring apparatus  for giving a test signal from
test signal generation means to  a measured object implemented as an
electronic machine and  measuring the measured object, wherein said
automatic measurement processing and control  15 program is configured so
as to: display a plurality of selection and setting screens or  list
screens on display means in a predetermined order; as specified, display
the selection and setting screen  and test conditions of the measured
object; and 20 select and set the condition for measuring the measured
object out of the selection and setting screen, extract the  initial value
for testing corresponding to the selected and  setup condition from a
plurality of condition files registering  the initial values for testing
electronic machines by 25 measurement category to generate test data, and
control the 71 2 o APR 2004 timing of sending the generated test data to
the test signal generation means. 71/1 






