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BACKGROUND OF THE INVENTION

Technical Field
The present invention relates to ultrasonic
5 inspection and imaging instruments and more
particularly to an ultrasonic inspection and imaging
instrument in which when parts of the same kind are
inspected, proper measurement conditions can readily
be set to ensure that inspection efficiency is

t he
‘el set

Tuertical

1o improvéd.
Prior Art
An ultrasonic inspection and imaging instrument
is used for observing vertical and transverse
sectional images of an object under examination by
15 controlling a 'scanning' unit capable of moving a
focusing-tYpe probe in X-, Y- and Z-directions while
these images obtained from a predetermined location
of the objéct are displayed on a screen. In an
instrument of this sort, proper measurement
20 conditions have to be set before ultrasonic
measurement 1is carried out to obtain a desired
image. The measurement conditions include setting
values (e.g., of scanning strokes and pitches) in
the scanning unit, setting values (e.g., of gains
25 and gate positions) in a transducer circuit of an
ultrasonic detection unit, and setting display forms
(e.g., display in the form of binary values, density
' display and color display) on an imaging unit.
~The respective measurement conditions to be set
30 or altered as described above should therefore
correspond to conditions of inspection in order to
obtain the image desired ‘to be observed. To
facilitate the alteration of such measurement
conditions, there are the following known methods:
35 a method of indicating a list of file names relating
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names; another of indicating a list of detailed set

- values of measurement conditions on a screen so that

an operator may read the list and select proper
measurement conditions therefrom or amend some of
them to set optimum ones; and the like. In the
latter case where the list is relied upon, however,
the operation is very troublesome as it is needed to
alter the set value in each circuit or unit under
the control of a microprocessor unit (MPU). In the
former case where the file names are referred to, on
the other hand, a decision being made on the
measurement conditions depends on only the file
names. In pradtice, the operator may keep a
notebook or the like in which the contents have been
written in detail, designate a file name and repeat

the regeneration of one measurement image after’

another corresponding thereto until finding out an
image with measurement conditions to be selected.
Generally, the alteration of measurement conditions
is often made not to drastically change the set
values but modify.part of any set value step by
step. The alteration above is normally made by
matching minor numerical values in the detailed list
of set values with the conditions under which a
desired picture is obtained. This operation is not
only troublesome but also liable for the operator to
make a mistake in selecting improper conditions
because of his misjudgment. Apart from this, it is
frequently required to switch one measurement
picture over to another when an object under
examination is inspected; in such a case, a
measurement depth, a measurement range (thickness)
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30 f.or altered as described above shoul d therefore correspond to
condi ti‘ons of inspection in order to obtain the inmage desired to be

obsdr ved. To facilitate the alteration of such neasurenent conditions,
thege are the follow ng known nmethods: 35 a nmethod of indicating a |ist
of ffile nanes relating Substitute sheet - 1 August 1996 -2- to

meaqurenent conditions on a display-s®» +hat a sel ector (operator) nmay
sel qct proper neasurenment conditions fromthe list by reference to the file
nangs; anot landof imeHssmtanenta 4¥ea areddaxitishilsanly modified.

When a measurement sample is changed, moreover, the

set value in each component unit needs altering and

measurement conditions with different set values
5 will otherwise have to be searched for.

The foregoing problems make it burdensome for
beginners to operate an: ultrasonic inspection and
imaging instrument. Even those skilled in the

. operation of such an instrument may often fail to
10 find proper measurement conditions until an image is
actually displayed. It 1is therefore extremely
difficult for those inexperienced in ultrasonic
thickness measurement to alter measurement
conditions, which makes them unable to decide
15 whether the image obtained from the alteration of
the measurement conditions or the switching of the
measurement picture is fit for the purpose.
SUMMARY OF THE INVENTION

An ultrasonic inspection and imaging instrument

20 embodying the present invention wherein a scale-down '
imaging process is applied to display data on an
ultrasonic measurement picture to create reduced
image display data, and wherein a memory for storing
a plurality of data corresponding to the reduced
25 image display data together with measurement
conditions when measurement pictures corresponding
to the reduced image display data are collected, is
characterized in that a plurality of reduced
measurement pictures (hereinafter called ‘reduced
30 image examples) are displayed so that they are not
' overlapped in such a way that the display thereof is
based on the plurality of reduced image display data
stored in the memory and that when one of the
reduced image examples thus displayed is selected,
35 a given object under examination is subjected to
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5 v§l,ues.of neasurenent conditions on a screen so that an operator may read
thefli st and sel ect proper neasurenent conditions therefromor anmend sone
of §hemto set optinum ones; and the [ike. In the latter case where the
lisg is reli.ed upon, however, o the operation is very troublesone as it
IS geeded to alter the set value in each circuit or unit under the control
of m croprocessor unit (MPU). In<the 4orner case where the file nanes are
refg¢rred to, on the other hand, a decision being made on the 15

meagur enent Wdnisomins deqna&j-!rememl y witeh f Iﬁmarrsmeasurémeqntact ice, the

ope:lator §: rliﬁ] d,?s }gretlr}p I‘H&%H Ny Y4 Cébztxf]@s ent s have been
wifften in detal esignate a | e name and repeat t regeneratlon of one
neaﬂurenent1$th5haﬂtéﬁduced image display data, whereby its
measurement picture is indicated on the display.
5 As it has been arranged that a list of several
image examples is used to obtain measurement
conditions with the reduced image examples as
indexes when measurement conditions are changed, an
operator is allowed ¢to automatically set the
10 measurement conditions by only selecting the same
image as or what resembles a desired one. When the
operator wants to change the measurement picture or
switch it to another one, he/she is able to select
corresponding measurement conditions on confirming
15 what an image to be selected is like or what image
is desired to be selected by means of the image

iy

examples.
An object of the present invention is therefore
to provide an ultrasonic inspection and imaging
20 instrument which permits any person who is
inexperienced in ultrasonic measurement to set
proper measurement conditions for an object under
examination.
Another object of the present invention is to
25 provide an ultrasonic inspection and imaging
instrument which permits setting and alteration of
measurement conditions by only selecting the image
example indicated on a display.
Still another object of the present invention
30 is to provide an ultrasonic inspection and imaging
instrument which makes it possible to readily have
an accurate grasp of an overall image showing how
the measurements taken result in an actual image.
A further object of the present invention is to
35 provide an ultrasonic inspection and imaging
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20 Qg.another corresponding thereto until finding out an inmage with
nmeadurenment conditions to be selected. Generally, the alteration of
meaqurenent conditions is often made not to drastically change the set

val Jes but nodify part of any set val ue step by 25 st ep. The alteration
abo I's normal |y made by matching m nor nunerical values in the detailed

| i st} of set values with the conditiong under which a desired picture is

obt 3 ned. This operation is not only troubl esone but also |iable for the

operfptor to BAstriférta ntapabgei n ogl ectim@rdvirigper iigpdectiens because of
hi s jm sj udgne % art fr%m t'll;}ibs, Lt is freguently re uitred to_switch one
neashr enent T)E 1eteNer 3 AT heFifen YR BB Rct %’ﬁ’%é:r %xaffffiation is
i nspect ed; iinspettedcase, a
BRIEF DESCRIPTION OF THE DRAWINGS
5 Fig. 1 is a block diagram of an ultrasonic
inspection and imaging instrument embodying the
present invention.

Fig. 2 is a flowchart illustrating an overall
measuring process centering on a reduced image

10 creating process with measurement conditions in the
instrument embodied above.

Fig. 3 is a diagram illustrating the relation
between the process' of setting measurement

~ conditions by means of image examples and a display
15 picture in the embodiment shown.

Figs. 4 to 8 inclusive, are diagranms
illustrating pictures on displays, the pictures
being displayed in conformity with reduced image

_ creation and storage process in the embodiment
20 shown.
DESCRIPTION OF _THE PREFERRED EMBODIMENT

Fig. 1 shows an ultrasonic inspection and
imaging instrument 20 and a scanning mechanism 1
having an XY¥Z moving mechanism. A focussed probe 3

25 is fitted to the scanning mechanism 1 and used for
the main scanning of an object 16 under examination
in the X-direction and for the subscanning of that
'object in the Y-direction. . The ultrasonic
inspection and imaging instrument 20 obtains

30 measured values from which an A-scope image at each
measurement point is obtained by the XY scanning,
based on which it produces display data on a B-scope
‘image and display data on a C-scope image and
displays the B- and the C-scope image.

35 Incidentally, an interface such as a junction face
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35 | neasurenent depth, a neasurenent range (thickness) Substitute sheet
- 1 Jugust 1996 -3- and a neasurenent area are particularly nodified. Wen
a . surenent sanple is changed, noreover, the set value in each conponent
uni t§ needs altering and nmeasurenent conditions with different set values 5
wi | I} ot herwi se have to be searched for. The foregoing problens nake it
burdensome for beginners to operate-ah tltrasonic inspection and i maging

i nstfument. Even those skilled in the operation of such an instrunment may
ofteh fail t% be inspected exists in a position at a certain

depth from the surface of the object 16 under
examination in this embodiment.
The scanning mechanism 1 is controlled by a
5 scanning control unit 2, which is in turn controlled
by a picture processor unit 10 via an interface 7.
The probe 3 is connected to an ultrasonic flaw
detector 4 consisting of pulser-receiver and the
like. The ultrasonic flaw detector 4 applies a
10 pulse signal from its transmission terminal to the
probe 3 with a predetermined measurement period in
response to a control signal from the picture
processor unit 10 to drive the probe 3. The probe
3 converts into an electrical signal the echo
15 obtained from the object 16 under examination with
respect to the ultrasonic wave generated then and
the electrical signal thus converted is received as
an echo reception signal by the reception terminal
. of the ultrasonic flaw detector 4 from the probe 3.
20 The electrical signal is then amplified before being
detected and the signai thﬁs obtained is applied to
a peak detection circuit 5.
The peak detection circuit 5 provides a géte in
position using the echo reception signal thus
25 detected to detect a peak value of the echo portion
required and supplies the peak value to an A/D
converter circuit 6. The gate positioning depends
on the set signal received from the picture
processor unit 10 via the interface 7. The peak
30 detection circuit 5 sets the gate by detecting, for
instance, a surface echo and performing tinme
counting in accordance with the set signal.
The A/D converter circuit 6 converts the analog
signal of the peak value obtained in accordance with-
35 the control signal from the picture processor unit
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It is therefore extrenely difficult for those inexperienced
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input data made processable by a microprocessor unit
(MPU) 8. ‘

As a result, the peak value is detected by the
peak detection circuit 5 at each measurement point
where the object under examination 16 is scanned by
the probe 3 in the X-direction and the value thus
detected is delivered to the MPU 8. The MPU 8
stores data on these peak wvalue at the measurement

point corresponding thereto in a memory 9.

sequentially.

In addition to the microprocessor unit 8, a
control panel (not shown), the memory 9 for storing
various programs and data, a picture memory 11, a
display 12 and the like are connected to the bus 13.
A touch-sensitive screen 14 is fitted to the display
12 and connected via a touch-sensitive screen
interface 15 to the bus 13.  The touch-sensitive
position 1is read in the MPU 8 through an
interruption process.

-Moreover, the memory 9 1is provided with a
measurement condition area 9a, a measurement
condition-image data area 9b, and a reduced image
example-measurement condition group area 9c. The
memory 9 is also stored with an image scale-down
processing program 9d, a measurement-condition
image-control processing program 9e, a display
processing program and the like.

With 640 x 400 dots constituting a pixel on the
screen of the display 12, the picture memory 11 has
a storage area in which display data corresponding
to each pixel is stored and the display 12 forms a

so-called bit map display. In such a bit map, an"
area where the display data on a picture for

This Sheet Has Been Rerlaced

AITHUER

SUMVARY OF THE | NVENTI ON
enbodyi ng the present



25 f.image display data together wth neasurenent conditions when

meadqur ement pictures corresponding to the reduced i nage di splay data are
col l[jected, is characterized in that a plurality of reduced neasurenent
pictjures (hereinafter called 'reduced 30 -inage exanples) are displayed so
t haty they are not overlapped in such a way that the display thereof is
basgd on the plurality of reduced i-m@ge display data stored in the nenory
and jt hat when one of the reduced inage exanpl es thus displayed is selected,
35 | a gi vemldijasznimdeneasunément oniss sadiurllkd tstoreaubsnstute sheet -

1 AWQUSt 19%@rmally smaller than that of the display picture
and set to, e.g., 480 x 320 dots.

In the measurement condition area 9a, there are

-5 stored parameters for use in determining various
measurement conditions and set values themselves in
units and circuits to be controlled for measuring
purposes (hereinafter called ‘parameters, etc.’).
The measurement condition-image data area 9b

10 consists of, as shown in Fig. 3(a), a measurement
condition area 21 for storing parameters, etc. and
an image area 22 for storing scale-down display data
(in this case, image data which is in the state of
bit pattern data). Moreover, the data stored in the

15 image area 22 is equivalent in amount to the display
pattern data (120 x 80 dots) obtained by scaling
down the display data (480 x 320 dots) on the
measurement picture stored in the image memory 11 to
1/16. '

20 Parameters, etc. in the case of scanning are
respective coordinate values of X, ¥, Z at the
center of an image while scanning measurement is
carried out and in the case of X, Y planar scanning,
respective strokes and measurement pitches during

25 the X, Y planar scanning being carried out. In the
case of  ultrasonic flaw detection, moreover,
parameters, etc. are an applied voltage an
amplification gain, a gate width, etc. with respect
to an ultrasonic transducer, whereas in the case of

30 display information, they are an image display color
and a luminance conversion parameter. In addition
to those stated above, the parameters, etc. further
include various set values in circuits, units and
the like as other controlled objects.

35 ' The reduced image example-measurement condition
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-4- Jultrasonic measur enent wth t he measur enent conditions stored
thefein, which also correspond to the then reduced inmage display data,
whégeby its measurenent picture is indicated on the display. 5 As it
has]been arranged that a |list of several inage exanples is used to obtain
nmeagurenent conditions with the reduced i mage exanples as indexes when
meagur ement conditions are changed, 2arm operator is allowed to automati-cally

ot 11, L0 aEE T SO0k B0y SnLy 9l eeLuny Lhs s | mge as or
mea$ur eneneaspthitr £noths Widadurémernt a:mtdmnmd,mdgy stard aaralal e to sel ect
corjespondighg MeggYr TR gEOldd O, CQsC ¥ W Fig. 3(b),
divided into 15 areas with respective head addresses
5 X, X2, =~ Xis for control. The data in the
measurement condition-image data area is transferred
to the 15 divided areas, so that 15 pieces of that
data are to be stored in the divided areas,
respectively. Of the data stored in the 15 divided
; 10 areas controlled with Xi, X2 - Xis, the reduced image
E data in image areas 22a are allotted, according to
subscript numbers No. 1 ~ No. 15 of the head
addresses Xi, to the respective reduced image
display areas framed on the screen 12a of the
15 display 12 shown in Fig. 3(c). Consequently, the :
storage areé on the image memory 11 is controlled so 3
that the reduced image data in the respective image %
areas 22 are stored correspondingly. As shown in |
'Fig. 3(c), the reduced image data in each image area : ﬂ
20 22a is displayed with a thin line frame. When the Q
display data in each image area 22a is transferred ' B
to the image memory 11, a frame bit pattern
corresponding to the display is added to the data.
The image scale~down processing program 9d is
25 activated by the MPU 8 when an work selection menu
is indicted on the display 12 and when ’‘measurement
condition memory’ 1is selected via the touch-
sensitive screen 14. Simultaneously with the
activation of this program, the MPU transfers the
30 parameters, etc. in the measurement condition area
9a stored with the present measurement conditions to

be measurement condition area 21 in the measurement
condition-image data area 9b. The reduced display
data (120 x 80 dots) resulting from scaling down the
35 measurement picture display data (in this case, 480
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ultrasonic inspection and imging instrunent which permts

transferred to the image area 22 in the measurement
condition-image data area (see Fig. 3(a)) and stored
therein as reduced image data. The storage data in
the picture memory 11 is then cleared and the
reduced display data is transferred to a reduced
image display area 23 (see Fig. 3(c)) of the picture
menmory 11. Since the screen 12a corresponds in
relationship to the picture memory 11 as shown in
Fig. 3(c), the reduced image display area 23 on the
screen 1l1l2a also indicates " the storage area
corresponding to the picture memory 11.

The reduced image display area 23 is allotted
to the storage area in a left-hand down corner
position on the screen 12a relative to the picture
memory 1l as shown in Fig. 3(c). When the reduced
display data (bit pattern data as reduced image
data) is transferred to the storage area
corresponding to the reduced image display area 23
relative to the picture memory 11, a thick pattern
data frame is added to enclose the area in the on-
state as shown in Fig. 4. The reduced image thus
displayed is, as shown in Fig. 4, clearly
distinguishable from the other areas. on the screen
of the display 12.

The data in the picture memory 11 |is
transferred by the display processing program to be
subsequently activated to the display 12 and
displayed as a picture 24 with a thick' frame as
shown in Fig. 4. At a point of time the display is
completed, the image scale-down processing prdgram
9d activates the measurement-condition image-control

processing program 9e.
' The measurement-condition image-control
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are inspected. BRIEF DESCRIPTICN OF THE DRAW NGS

processing program 9e is additionally activated by
the MPU 8 while ’‘measurement condition regéneration’
in the work selection menu stays in the on-
condition. When this program is activated after the
image scale-down processing program, the MPU 8
transfers the reduced image data obtained from the

past image scale-down processing and stored in the

reduced image example-measurement condition group
area 9c from the image areas 22a to the respective
storage areas No. 1 - No. 15 in the picﬁure memory
11 allotted correspondingly, together with the bit
data having thin frames. Further, the MPU 8
activates the display processing program, displays
pictures of Fig. 5 in the respective reduced image
display areas No. 1 - No. 15 on the screen of the
display 12 and waits for a coordinate input signal
(indicating pixel coordinates) from the touch-
sensitive screen 14. _

On receiving the coordinate input signal from
the touch-sensitive screen 14 via a touch screen
interface 15, the MPU 8 controls the list of image
examples on the display 12 shown in Fig. 5 by

attaching No. 1 - No. 15 shown in Fig. 3(c)
accordingly and decides which one of the number
frames has been designated. The reduced image

examples controlled by these numbers correspond to
the respective address positions of subscripts of
the head addresses X, Xz -~ Xis in the reduced image
example - -measurement condition group area 9c shown in
Fig. 3(c). _

The MPU 8 subsequently executes the program and
transfers the parameters, etc. and the reduced image
data (bit pattern data of the measurement picture)
in the measurement condition-image data area 9b to
the reduced image example-measurement condition

Thls Sheet Has Been Replaced

i nst runment
vari ous



5 Y ".Fig. 1 is a block diagramof an ultrasonic inspection and i nmaging
i ris} r unent enbodyi ng the present invention. Fig. 2 is a flowhart
illustrating an overall neasuring process centering on a reduced i mage 10
crepting process with nmeasurenment conditions in the instrunent enbodi ed
aboje. Fig. 3 is a diagramillustrating the relation between the process
of setting neasurenent conditioeng2by neans of imge exanples and a

di splay 15 picture in the enbodi mrent shown. Figs. 4 to 8 inclusive,
arel di agr g¥eup ldisdd dd NaiEctaf éeadradtimgdsysi, i e 1ptcla)yes being

di spl ayed in conforgfﬁ@\Mérkﬁgngﬁgefn?gg A gthgQé@uyfch@ge process in

t he| enbodi FREFE SSPON
touch-sen51t;ve screen 1l4. Further, the MPU 8

transfers the reduced image data in the measurement
5 condition-image data area 9b to an area (see Fig.
3(c)) in the picture memory 11 corresponding to the
number (i) designated via the touch-sensitive screen
14. At this time, the data in the reduced image
display area 23 of the image memory 11 is cleared
10 and then the display processing program is activated
+to have the display data in the picture memory 11
transferred to the display 12 and'displayed thereon.
The reduced image data is thus created and
indicated before being catalogued in the memory 9.
15 Fig. 6 shows an example in which the No. 7 reduced
image display area has been selected and the reduced
image data in the reduced image display area 23 has
been transferred to the image*data 22a with the head
address X-» in the reduced image example-measufement
20 condition group area 9c corresponding to the No. 7
reduced image display area. After being catalogued,
the data stored in the reduced image
example-measurement condition group area 9c is
further stored in an external storage medium such as
25 a floppy disk, a hard disk or the like, so that it
is utilized separately in this instrument or other
similar instruments.
When the ‘measurement condition regeneration’
in the work selection menu is selected, the
30 measurement-condition image-control program 9e is
executed, whereby the MPU 8 reads reduced image data
from the image area 22a in the reduced image
example -measurement condition @ group area 9¢c.

corresponding to the number designated via the
35 touch-sensitive screen 14 and transfers the data
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‘10 hard disk or the like is employed, it is needed to

26! shown. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fig. 1 shows an i

rasoni ¢ i nspection and i nmagi ng instrument 20 and a scanni ng nechani sm 1
i ng an XYZ noving nechanism A focussed probe 3 25 is fitted to the
nni ng mechanism 1 and used for the main scanning of an object 16 under
mnation in the X-direction and for the subscanning of that object in
Y-direction. The ult+ak®ntc inspection and i nagi ng instrunment
obt ai ns 30 measured val ues from which an A-scope inmage at each

sur emethugoinead stebthensedygedhd mages ckisphay Basad 28n ithich it
duces ghap! ?xc%%&% Orinéin&fcoi)ﬁ I rragfnanaaau%abay Q@a% a G scope
ge and di spla B- nd t he C-scope 19

processlng above, the MPU 8 reads measure ent

conditions (e.g., parameters, etc.) corresponding to
5 the reduced image data read from the divided area
with the head address Xi including the image area
22a and transfers them to the measurement condition
area 9a. Incidentally, when the data stored in an
external storage medium such as a floppy disk, a

transfer a pair of necessary measurement conditions
and reduced image data as data from the external
storage medium to the reduced image
example measurement condition group area 9c

15 beforehand.
A description will subsequently be given of an
overall measuring process centering on a reduced

image creating process with measurement conditions
in the picture processor unit 10 with, reference to
20 Fig. 2.

At Step 1, various measurement conditions
including initial data on the focal length of the
probe 3, the thickness of the object 16 under
examination and the like are fed from the control

25 panel. At Step 2, the measuremenf conditions set at
this time are stored in the measurement condition
-area 9a and the parameters, etc. (measurement

conditions) stored in the measurement condition area
9a are set via the scanning unit 2, the ultrasonic

30 flaw detector 4, the peak detection circuit 5, the
A/D converter circuit 6 and the like.

The measurement conditions at this time include
setting a mode in which whether B- or C-scanning is
determined, a scanning start position and the 1like

35 with respect to the scanning unit 2, the generation
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JnchentaIIy, an interface such as a junction face Substitute sheet

the surface of the object 16 under exam nation in this enbodi nent. The
ning mechanism1 is controlled by a 5 scanning control unit 2, which
ifn turn controlled by a picture processor unit 10 via an interface 7.
Theiprobe 3 is connected to an ul t¥asen+c flaw detector 4 consisting of

pul ser receiver and the Ilike. The ultrasonic flaw detector 4 applies a 10
pul $e si gnalpeiod iafs 4 ronamsBEssion cpulpeal witht respect to the

ultrasonic flaw detector 4, the gate width, the gate
setting timing and the like in the peak detection

" circuit 5, and the sampling period and the line in

5 the A/D converter circuit 6 as described above. The
gate width for detecting the peak is set to a period
ranging from, e.g., 0.1 us to several us, whereas

the gate position is set in agreement with the focal
position of the probe 3 and in terms of, e.qg.,

10 elapsed time after the detection of a surface echo.
At Step 3, the process enters a loop waiting

for a measurement start key to be pressed and when

the measurement start key on the control panel is
pressed, the units and the circuits involved are

15 operated with the measurement conditions designated
and stored in the measurement condition area.9a at

Step 4, so that the probe 3 starts B~ or C-scanning

the object 16 under examination. In response to the
scanning, multi-gradation data on the peak wvalue

20 obtained correspondingly to each measurement point
is stored as display data at an address in the
picture memory 11 corresponding to XY coordinates

(or XZ coordinates) in conformity with the XY
coordinates (or XZ coordinates) of the present

.25 scanning position each time the scanning is carried

out.

At Step 5, the display data stored in the
picture memory 11 is transferred to the video memory
of the display 12 and a picture is display under the

30 control of the built-in controller of the display
12. Fig. 7 illustrates a C-scope image of the
object 16 under examination dlsplayed by way of

example then.

When measurement is thus made with the

35 predetermined measurement conditions, the
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pr-ob8 3 with a predeterm ned neasurement period in response to a contro
signd ‘fromthe picture processor unit 10 to drive the probe 3. The probe 3
conveyts into an electrical signal the echo 15 obt ai ned fromthe object
Yer exam nation with respect to the ultrasonic wave generated then and
4 ectrical signal thus converted is received as an echo reception

d by the reception termnal of-tige ultrasonic flaw detector 4 fromthe
13 20 The electrlcal signal is then anplified before being detected

detecti Qo 5 FHIAt & iidb IS HF‘QE’ g t?g, gecho

i on si naJa{%%i£§5 &g%%tected to detect a rt?ZIue of the echo
portiljon lndlcated on the display 12.
At Step 6, a decision is made on whether the

5 measurement is terminated and if YES, the work

selection menu for inviting the following process is
displayed. The operator then starts selecting the
next operation. If an item, ‘measurement condition
! - storage’, is selected from those indicated in the

10 work selection menu, Step 8 is followed and the

image scale-down processing program 9d is activated.
Consequently, the display data in the present
picture memory 11 is reduced by the image scale-down

_ processing program 9d to a 1/16 bit pattern and

15 stored in the image area 22 as a reduced image

‘ display data. The measurement conditions in the
measurement condition area 9a are also transferred
to the measurement condition area 21 in the
measurement condition-image data area 9b and further

- 20 to the reduced image display area 23 in the image
memory 11 to obtain the display picture shown in
Fig. 4. At this time, any portion other than the
reduced image display data on the picture memory 11
is cleared.

25 At Step 9, the measurement-condition image-
control program 9e is executed and the reduced image
examples, together with measurement conditions,
stored in +the reduced image example-measurement
condition group area 9¢c are transferred via the bus

30 13 onto the picture memory 11 in sequence. The list
of display images shown in Fig. 5 is thus obtained.

Any blank area without an image within a thin
frame indicates an unused storage area. The touch-
~ sensitive screen 14 is controlled with the

35 sequential numbers shown in Fig. 3(c) relative to
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T




i red. and supplies the peék value to an A/D converter circuit 6. The

positioning depends on the set signal received fromthe picture

unit 10 via the interface 7. The peak 30 detection circuit 5

The A/ D converter

the gate by detecting, for instance, a surface echo and performn ng
counting in accordance with the set signal
6 cpnverts the anal og signal of the geak val ue obtained in accordance with

circuit

35 {he control signal fromthe plcture processor unit Substitute sheet
gust 199G -{iiage examples on the display 12 as listed by

10

15

20

25

30

35

means of the measurement-condition image-control
program 9e as shown in Fig. 5.

At Step 10, an input via the touch-sensitive
screen 14 is waited for and if the No. 1 range is
touched, it is tantamount to the selection.of.a
right-hand upper image position in the image example
of Fig. 5. As the image display condition in Fig.
4 is actually instantly transferred to what is shown
in Fig. 5, the image plane of Fig. 5 looks as if it
were switched on in the instant that the item
'measurement condition storage’ is selected for
operation on the part of the operator.

When the operator selects and touches the blank
area corresponding to No. 7 as described above, the
reduced imége display data and its measurement
conditions temporarily stored in the measurement
condition:image data area 9b framed in the left-hand
down corner on the screen are transferred to the
area with the head address X-. Further, the reduced
image data corresponding to No. 7 in the reduced
image display area of the picture memory 11 is
transferred, so that a picture is displayed on the
screen 12a of the display 12 as shown in Fig. 6.

As set forth above, the operator can store and
keep each data on measurement conditions and the
corresponding reduced image display data (image
example) as its index by only touching a given blank
area once with reference to the 1list of image
examples indicated. When the operator touches not
a blank area but No. 2, for instance, on which an
image example has already been indicated, it is
needless to say possible to update the reduced image
display data, together with its measurement
condition data, in the image area 22a (area with the
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o a digital value at 8-bit 256 stages, for instance. The digital

e is sent to a bus 13 as input data nmade processable by a

pCcroprocessor unit .(MPU) 8. 5 As a result, the peak value is

g@ctected by the peak detection circuit 5 at each neasurenent poi nt where

BEhe obj ect under exam nation 161iiys scanned by the probe 3 in the

- di rection and the value thus detected is delivered to the MPU 8. The
PU 8 T{ead stddeesdat 32N dodresspeerii ndl 4o aliof he nﬂasut]menent poi nt

g orresp ' A to,..l oY addition to the

i 'cropg%%gggg% Eﬁ??@ exé@% ) %gﬁ%?e%% %§§¥t5 %r&u nory 9 for

st or i NRTR 9G/arious programs and data, a picture nenory 11, a

A description will subseguently be given of
5 setting measurement conditions in accordance with

o s Y

the image examples in the picture processor unit 10
with reference to Fig. 2. The measurement
conditions in the measurement condition area 9a are
also transferred to the measurement condition area

10 21 in the measurement condition-image data area 9b
at this time. ‘

When the operator initially displays the work
selection menu and selects the item ’measurement

_ condition regeneration’ at Step 1la, the reduced

15 image data (reduced image example) in each image

area 22a in the reduced imagé example -measurement

condition group area 9¢ is read and transferred via

the bus 13 onto the picture memory 11 at Step 2a.

_ The 1list of display 1mages of Fig. 6 is thus
20 obtained.

At Step 3a, the process enters a loop waiting
for the touch sensitive screen 14 to be touched and
when a No; 3 image, for instance, out of the reduced
images indicated on the screen of the display 12 is

25 touched by the operator, the measurement-condition
image-control program 9e is executed and the reduced
image data in the image area 22a (corresponding to
the No. 3 reduced image display area) with the head
address Xs in the reduced image example-measurement

30 condition group area 9c¢ corresponding to the reduced
image display area No. 3 is transferred to the ; o

reduced image display area 23 of the picture memory
11. A reduced image is copied and transferred to
the frame in the left-hand lower corner on the
35 screen as shown in Fig. 8. Then the measurement
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y 12 and the like are connected to the bus 13. A touch-sensitive

14 is fitted to the display 12 and connected via a touch-sensitive

interface 15 to the bus 13. The touch-sensitive 20 position is

in

the MPU 8 through an interruption process. Mreover,

9 is provided with a nmeasurement condition area 9a, a
enment condition imge data areal8b~- and a reduced i mage 25

enment condition group area 9c.

t he

exanpl e

The nenory 9 is also stored with an
scal e- oo pr ores sstaredr byrhe mepsurenentsapRALRionoATRRI on

control r Si a S y (o] m and t he
=" GEERC i R °ibRest oPL st pu e

10

15

20

25

30

35

a pixel gn the
example-measurement condit ion group area 9c are

transferred to the measurement condltlon area 9a.
Subsequently, Step 2 is followed and
measurement conditions by the parameters, etc. of
the measurement conditions thus transferred to the
measurement condition area 9a are set in the various
units and circuits. The set values in the
respéctive component units in the instrument are
read from the measurement condition area 9a, whereby
the scanning control unit 2, the ultrasonic flaw
detector 4 and the image display parameters, etc.
are set in conformity with the set values. At Step

3, an input via the measurement start key is waited

for and when the measurement start key is pressed,

measurement 1is made in accordance with the

measurement conditions corresponding to the reduced
image thus selected. '

on condition that the inspection instrument
performs the processes described above, the
operations of changing and switching set values can
be concentrated on only the designation of image
examples. Provided an experienced opefator has
measurement conditions with a given number of image
examples stored after subjecting the object 16 under
examination to ultrasonic measurement, the operator
will be able to make various kinds of measurement
even though he/she is inexperienced in subjecting
the object 16 under examination and those of the
same kind to ultrasonic image inspection. As a
result, setting errors because of differences
between individuals are prevented and this makes
possible inspections with high data reproducibility.
If there is the image example obtained from the
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sgrgen of .the display 12, the picture nenory 11 has a storage area in which
di spl ay "dat a correspondlng to each pixel is stored and the display 12 forns
a so-called bit map display. In such a bit map, an 35 area where the

di splay data on a picture for Substitute sheet - 1 August 1996
ultrasonic measurement is actually stored is normally smaller than
that of the display picture and.sey Lo, e.g., 480 x 320 dots. In the

measur enent condition area 9a, there are 5 stored paraneters for use in

det er m nigkjest pidereaamina®ionc dndbllveds drdmagt beahsyed asensel ves in
an index to determined measurement conditions.
Therefore, the operator can readily select and set
measurement conditions by directly selecting the
5 reduced image example without the operation of

setting or changing data in each component unit or
circuit, or selecting another set value to change or
switch the image intended. Moreover, the operator
will be able to instantly understand what an image

10 resulting from measurement is like without
estimating its profile. In case the operator is
inexperienced, he/she is prevented from overlooking
or misreading the modified set wvalue as he/she is
requested only to designate an image example. As

15 the data available is highly reliable, it
facilitates the supposition of an actual image .
resulting from measurement and -the acquisition of
the whole image. Moreover, as the operation of
changing or switching measurement conditions to be

20 set can be dispensed with, operation efficiency is
improvable significantly.

As set forth above, there are listed maximum 15
kinds of measurement conditions with reduced image
examples as indexes. However, the number of

25 measurement conditions is not limited to 15. When
a display having an approximately 10- to 14-inch
display screen is employed, the number of reduced
image examples may range from about 5 to 15.
Moreover, the reduction ratio need not necessarily

30 be 1/16.

In addition, it is possible to inspect various
kinds of objects under examination by storing

~multiple kinds of reduced image examples accompanied
with such measurement conditions as to correspond to

35 the Xinds thereof in external storage units,

[ ——
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ts and circuits to be controlled for neasuring purposes (hereinafter

| ed ' paraneters, etc.'). The nmeasurement condition inmage data area 9b 10
si-sts of, as shown in Fig. 3(a), a neasurenent condition area 21 for
ring paraneters, etc. and an inmage area 22 for storing scal e-down

play data (in this case, inmage data which is in the state of bit

tern data). Moreover, the data s2or-ed in the 15 | mage area 22 is

eqqivalent in anount to the display pattern data (120 x 80 dots) obtained

scal i nginckmdihe diloppyy akd ahgng(0 diskan dend) teansferwdagur enent
ture stopgd bg8,La§ iﬂggg gggg%g}rl&aﬁﬂ 4hdbpatlmeters, Bacameters, etc.

t he casé of scanning a ive coordinate values of. X, Y, Z
on the reduggd image example of the ob?éct under ' at the

examination corresponding an object to be examined
5 to the redﬁced image example-measurement condition

group area 9c for utilizing purposes. More reduced

image examples may needless to say be stored in

those cases described above, if the reduced image

example-measurement condition group area 9c is
10 provided with more space.

In the embodiment shown, there has been shown
an example in which the peak value is first detected
to obtain an measurement picture or a reduced image.
However, the measured value is not limited to the

15 peak value but any one obtainable from a picture by
. detecting an echo in terms of its echo level, path
and the like.

In the embodiment shown, further, the data is
transferred to the reduced image display area 23 of J

20 the picture memory 11 .to display the reduced image
once when the reduced image is catalogued and when

the measurement conditions relative to the reduced : i
_image selected are read out. However, theses
processes are not always required. When the reduced

25 image is stored, it may be transferred directly to ;
any blank area in the reduced image E
example-measurement condition group area 9c for

storage. When the measurenent conditions

corresponding to the reduced image selected at the

30 time of measurement made are sent to the measurement

condition area 9a, those corresponding to the

reduced image directly selected may be transferred
thereto.

In the embodiment shown, the reduced image data ' ' ;

35 and the measurement conditions are stored and
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cenfer of an inmage while scanning neasurement is carried out and in the
3¢ of X, Y planar scanning, respective strokes and neasurenent pitches

cas
during 25 the X, Y planar scanning being carried out. 1In the case of

ul-tfasonic flaw detection, noreover, paraneters, etc. are an applied
voltage an anplification gain, a gate width, etc. with respect to an

ul trasoni c transducer, whereas in the <case of 30 di splay information,
they are an. i mage dlsplay color and a | um nance conversion paranmeter. In
addi ti on tutlhbsedsbyt@neammdatnémsqmeautteascnécc1népebhabn|nclude

Loy ot Sk i e et L° AGaTHE I TS SEgort ol
ultrasonic inspection and imaging instrument used to
obtain the measurement picture but also another one

5 for use in making similar measurement can be
utilized for setting and selecting measurement
conditions as long as there exist the measurement
conditions stored in the reduced image
example-measurement condition group area 9c and the

10 data combined with the reduced picture of the
measurement picture obtained under the measurement
conditions. Any other instrument stated above need
not obtain such a measurement picture to create data
for combining its reduced picture with the

15  measurement conditions. Therefore, the ultrasonic
inspection and imaging instrument according to the
present invention need not always have the function
of creating reduce image data on a measurement

" picture and data on the measurement conditions

20 combined with the measurement picture.

-
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Subktitute sheet - 1 August 1996 -9- group area_gg_nae_a.sLoLage—area 15 _h/

timps as great as that in the neasurenent condition inage data area 9b
Therstorage area is, as shown in Fig. 3(b), di VTh’iHﬂlédtHB gBeth R

respectlve head addresses.S [err]l- 22 - for E“u lm data

t he: neasurenent condition inage data area is tr e 15 di ed
areas, so that 15 pieces of that data are to be s ore I'n the divided
areas, rqxAmgively. O the data stored in the 15 divided 10 ar eas
controlled with [err] , the reduced inage data in inmge areas 22a are
allptted, acdor diltgraspnic inspection and imaging instrument for de-

tecting an echo obtainable from an object (16) under examina-
tion by two-dimensionally scanning the object using an ultra-
sonic probe (3) to obtain a measured value and for creating
display data according to the measured value in order to dis-
play, on a screen, a measurement picture of the object (16)
corresponding to said two-dimensional scanoing, comprising:
a memory unit (9) for storing a plurality of measurement
conditions by corresponding the reduced image display data
- obtained by subjecting display data on said measurement pic-
ture to the measurement conditions under which said measure-
ment picture is obtained; and
a processor unit (8) for performing the process of dis-
playing a plurality of reduced images without'being over-
lapped on the screen of said display (12) according to the
plurality of reduced image display data stored in said memory
unit (9) and for obtaining from said memory unit (9) the
measurement conditions stored corresponding to said reduced
image display data oorrespondihg to said reduced image selec~-
g ted according to an input signai when said input signal for
| indicating one of the reduced images thus selected'is'sup-
plied from the outside and for displaying the measurement
i picture of the object (16) on the screen of said display (12)
by subjecting the object (16).to said two-dimensional scan-
ning.

/
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display 12 shown in Fig. 3(c). Consequently, the storag mage
menpry 11 is controlled so that the rgduced i mage data i ective
i meige areas 22 are stored correspondingly. As shown in Fig. 3(c), the

reduced 5 mag gh IJFQa AREA ,2Gherdddh isaid TRk tdhie thin
li ne frane e the display data in ‘each i mage area 22a is transferred to

the' i mage)mapyatekl re@iddedmnide [@lspdiay @t IOpEripinindia dsyd ay i s
added to the data. The image scal e-down processing program9d is 25
acti vat %@ab.)e—ﬁiwxiv&ua%ﬂdmrpmem latsel grtddmtamminagd natdictfbrthene
dlsplay 12 and when ' neasur enent

display data on said measurement picture obtained according

sulyscript nunbers No. 1 - No. 15 of the head addI‘ESSﬂﬁssa{éetHﬁgBeE laced
respectlve reduced i nage di splay areas franmed on the scr£ ﬂmgﬂ‘ m

to predetermlned measurement conditions and stores said re-
duced image display data in said memory unit (9) by corres-
ponding said reduced image display data to the measurement
conditions at the time said reduced image display data is
created by said scale-down imaging process.

3. The instrument of claim 1 or 2, wherein said processor
unit (8) has a microprocessor unit, and said memory unit (9)
is a memory to be accessed by said microprocessor unit.

4. The instrument of claim 3, wherein said memory (9)
stores a processing program for displaying the plurality of
reduced images without being overlapped on the screen of said
display (12) according to the plurality of reduced image dis-
play data stored in said memory unit (9), and a processing
program for obtaining froﬁ said memory unit (9) the measure-
ment conditions stored corresponding to said reduced image
display data corresponding to said reduced image selected ac-
cording to an input signal when said input sighal for indica-
ting one of the reduced images thus selected is supplied from
the outside and for displaying the measurement picture of the
object (16) on the screen of said display (12) by subjecting
the object (16) to said two-dimensional scanning, wherein
these three processing programs are selectively executed by

said microprocessor unit (8).
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coadi tion nenory' is selected via the touch- sensit iTHig ShestHE 8En RE aced
Sinul taneously wth the activation of this program the

30 *+ pdraneters, etc. in the measurenent condition area 9a mm Ivﬂ
present measurenent conditions to be,jgreasurenent condition a

measurenent condition i mage data area 9b. The reduced display data (120 x

30 dot 3, fe%tﬁf&ééaﬂlé%ﬁég&@w 5H€ BBagifgasHsLFBAENRI EbYr @edi SpI ay
ata (in thi's case, 480 titute sheet = 17 August 1996 - 10 - x 320
dots) ifedbfndi £4 KEnGESPENiddble ££df &8 object (16) under examina-

| tion by two-dimensionally scanning the object uéing an ultra-
sonic probe (3) to obtain a measured value and for creating
display data according to the measured value in order to dis-
play, on a screen, a measurement picture of the object (16)
corresponding to said two-dimensional scanning, comprising:

a scanning mechanism (1) for two-dimensionally scanning
the object under examination;

a picture processor unit (10) having a display (12), a
memory unit (9) and a processor unit (8), said processor unit
(8) controlling said scanning mechanism to two-dimensionally

'scan the object (16), to collect measured values at a plura-
lity of places during the scanning, to create said display
data corresponding to the two-dimensional scanning, and to
display said measurement picture on the screen of said dis-
play (12), said processor unit (8) creating reduced image
display data resulting from scaling down to 1/n (n = integef
greater than 2) the display data on said measurement picture
obtained in conformity with the predetermined measurement
conditions so as to store said diéplay data in said memory
unit (9) by corresponding said display data to the measure-
ment conditions at the time the display data is created by
said reduced image processing is obtained; said image proces-
sor unit (10) displaying a plurality of reduced images with-
out being overlapped according to the plurality of redﬁced
image display data stored in said memory unit (9), obtaining

the measurement conditions stored corresponding to said re-

A



ar:a 22 in the neasurement condition image data area (see Fig

stgred 5 therein as reduced imge data. The storage data

menory 11 is then cleared and the_rg uced display data is transferred to a

reduced i nage display area 23 (see Fig. 3(c)) of the picture menory 11.

S' nce &gseacaﬁsgelgﬁ %95&91?98{1@8&' imdge a&%bqtayoaatvap ihQilcheed gyure menory
as “Fi the reduced”i mage di Splay area 23 on the screen

12a a!aﬁolnt?[i‘é' Ségﬁal t0pplsbar #gem aneanpary eapendilag ,t andh@is-ct ure
menory 11 he reduced i mage display area 23 is aIIotted 15 to the

ftogﬁgﬁlayfﬁglﬂha hetkultadndophctuoreep fpddiet iobjeot t(i6)someddhel?a rel ati ve
o the picture

screen of said display (12) by subjecting the object to said

crdat ed. Further, the reduced di splay data is transferreoirh ﬁh’i[%i aced

two-dimensional scanning.

6. The instrument of claim 5, wherein said processor unit
(8) has a microprocessor unit, and said memory unit (9) is a
memory to be accessed by said microprocessor unit.

7. The instrument of claim 6, wherein said memory (9)
stores a processing program for creating reduced image dis-
play data resulting from scaling down to 1/n (n = integer
greater than 2) the display data on said measurement picture
obtained in conformity with the predetermined measurement
conditions so as to store said display data in said memory
unit (9) by corresponding said display data to the measure-
ment conditions at the time the display data as an object for
said reduced image processing is obtained; a processing pro-
gram for displaying a plurality of reduced images without
being overlapped accofding to the plurality of reduced image
display data stored in said memory unit (9), obtaining the
measurement conditions stored corresponding to said reduced
image of said reduced image display data indicated by said
input signal, and displaying the measurement picture of the
object (16) on the screen of said display (12) by subjecting
the object (16) to said two-dimensional scanning; and a pro-
cessing program for displaying the measurement picture of the
object (16) in accordance with the display data bbtained from

the two-dimensional scanning, wherein these four processing

A




m@ory 11 as shown in Fig. 3(c). Wen the reduced display data (bit pattern
daga as reduced i nmage dat a) is transferred to the storage area 20
cofr'esponding to the reduced image dlsplay area 23 relative to the picture
mefory 11, a thick pattern data ftrage-is added to enclose the area in the
on- state as shown in Fig. 4. The reduced i nage thus displayed is, as
shownprbfrahsJaredselekearkiy2dxecdiced bws%fiabhﬁcfrb@rﬂo&:ié%s@tﬁw%rma;r eas on
the screen of the display 12. The data in the picture nmenory 11 is
transigycted by the display processing programto be subsequently activated
to the display 12 and 30 di spl ayed as a picture 24 with a thick frame as
shown8in Frhe 4nshrumepsi af ofaimn?,t Whediedpl @y riepresents an in-

teger selected from among 5 to 15, and said input unit (14)

is a touch sensitive screen or a mouse or a keyboard.

___________________
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|l eted, the image—seate=down processing program 9d activates the
urenent-condition | ALY

redsur ement - Gl
¥ - process \‘
' measur enent c

ae®ntrol processing program 9e. Th

ge-control Substitute sheet 1 August 19446
Is additionally activated by the MPU 8 whi

eration' in the work selection nmenu stays

35

the on- condition. V\hen this programis activated after th | mage .
scal e-down processing program theFﬂF‘G&'t ransfers the r%d (S i mage data
obt ai ned fromthe . -
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past i mage scal e-down processing and stored in the reduced i mage exanpl e
measur ement condition group area 9c fromthe inmage areas 22a to the
respective 10 storage areas No. 1 - No. 15 in the picture nmenory_ 11
allotted correspondingly, tog wi th the bit data having thin r ames.
Further, the MPU 8 activatesitﬁFtéié?lay processi ng program p S
pictures of Fig. 5 in the respectiVvé“Teduced i mage 15 di spl a rfe No. 1
- No. 15 on the i:::::;::;: e display 12 GTUE%FTES‘tjr a coordi nate input
signal (indicati{ng ptaet coprdinates) fr t *&Such/ sensitive screen 14.
On receiving the ' I nput signal from 2 the touch-sensitive

screen 14 via a touchiscreen iSDerface 15, the MPU 8 co &Is the |ist of
I mage

Initial set data | Work menu
entry display

: Measurement con-
@ i ' dition

Storage of measure- Regeneration
ment condition, Selection of reduced
Setting of measure- image example on screen
ment condition
a
a.
Touch-
LNO sensitive scr-
entry
?
YES
4
Measurement by
B- or C-scanning {
Creation and dis- ‘.
play of reduced
] ~® display data
Measurement ima-
ge display
processing ' @
- Display of reduced
image example
on screen

Termination
2

To another \g,g;kl ar;\enu
process Storage of reduced
image at designa-
ted frame position
—= display
L
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exanpl es on the display 12 shown in Fig. 5 by attaching No.
3(c) accordingly and deci des which one of the nunber 25
The reduced i mage exanpl es controlled by

the respectlve address positions of subschipts

showmn in, Fig.

frames has been desi gnat ed.
t hese nunbers correspond to

1- No. 15

| mage exanpl e neasur enent

of the head addresses [err]
condition group area 9c sh@m1F;J :§Fg (c). The MPU 8 subsequedt
executes the pro and transfers the neters, etc. and the re e
i mage data (bit gﬁf data of the npaqur@zﬁﬁ“TﬂSbure) i n the neasurenent
condition inmage dat 9bMeasBbemente refluced i e exanple
measur enent condit I?Q condition data luced 1y
YY _
Bit pattern of 22
reduced image
data
(120 x 80 Dot)
7777
Address
X1 Measurement
condition data |T~—21
Reduced image data +—22a
X2 Measurement 71
condition data 7]
Reduced image data T———22a
L./_\\_.___"'——-
B s
X15 Measurement 1—21
. condition data
Reduced image data +—~—__-22a
(~ ™
: No.5| [No.1
, . T~ 12a
: i | |[No6| [No.2 (11)
No15 : No.7| |No.3
BUP L .
23-71 0 | ; No.4
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Substitute sheet - 1 August 1996 - 12 - group area 9c (area of head address
Xi, i =1 .- 15) corresponding to the nunber (i) designated via the

touch- sensitive screen 14. Further, the MPU 8 transfers the reduced

i mage data in the neasurenent 5 condition i mage data area 9b to an rea
(see Fig. 3(c)) in the picture nenory 11 correspondi ng to the nunbe
designated via the touch-sensitive screen 14. At this tinme, the d

the reduced i mage display area 2 L(EES mage nmenory 11 is cleare

and then the display processing activated to have the dlsplay
data in the picture nenory 11

- : -

4 —12a

FIG.5
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1~—12a
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T
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transferred to the display 12 and di spl ayed thereon. The reduced i nage data
is thus created and indicated before being catalogued in the nenory 9. 15
Fig. 6 shows an exanple in which the No. 7 reduced inmage display area has

been sel ected and the reduced i nmage dat Fgﬁhﬁ educed i mage di spl ay arga
23 has been transferred to the image dat h the head address Jgry

I n the reduced i mage exanpl e rea 5
corresponding to the No. 7 rgduced i nage displ ay area. After bdi ng

catal ogued, the data storfe Int jthe yage.lextanpl e
measur enent condition group grga 9c ils |furthe [ ..gxtler nal
st orage nedi um such as 25 g floppy disk, a i ke, so that
it is utilized separately injtHis ingtrlunent
—+—12a
:1 ll: : 1 8 :
ATTT /\T\
\ _J
12a
r~ g A
N [ 7%
T T\
\ s’
12&a
(" ! h
o800} |
20G@0 '.'-:-':
- \ s’
-
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simlar instrunments. \Wen the 'nmeasurenment condition regeneration' in theb/
wor k sel ection nenu is selected, the 30 nmeasur ement - condi ti on

i mage-control program 9e is executed, whereby the MPU 8 reads reduced i<gRge
data fromthe imge area 22a in the reduced i mage exanpl e neasur enent

condi tion gr oup area QC(Hﬁﬁﬁﬁﬁﬁﬁﬁing to the nunber'designated Vi

the 35 touch-sensitive screen 14 and transfers. t| Supstitute
sheet An MIEFASINYGNSPaGtion \aad a0 Ind  HaS TRl g% i?gr"nafgl'éaﬁl sg?ay area 23
in

rized by storing reduced image examples (images by means of
reduced image display data obtained by scaling down picture
display data) of an ultrasonic measurement picture before-
hand, together with measurement conditions at the time the
measurement picture is obtained prior to a scale-down imaging
process. When the measurement is started or the measurement
conditions are otherwise changed, the measurement conditions
are set as those obtained from the measurement picture prior
to the scale-down processing with one of the reducea image
examples thus selected as an index while a list of image
examples is indicated on a display and read from a memory
unit for ultrasonic measuring purposes.

When a reduced image example or what is sinilar to the
example desired by an operator is selected, proper measure-
ment conditions are automatically set in the ultrasenic in-

spection and imaging instrument. When the operator wants to

change or switch the measurement plcture,-moreover, he/she is i
able to make ultrasonlc measurement on conflrmlng what the
subsequent image 1s 11ke -or’ what an lmage 1s de51red to be

selected by means of the reduced image. example beforehand.

( Fig-1) B
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' ) REPLACEMENT SHEETS
the picture nmenmory 11. In additio mgcbﬁmmr[ﬂt@é@ i-rfg %ﬁ% " tihe
MPU 8 reads neasurenent conditions (e.g. Hg_ag:ﬁﬁg(@prs p@é i@o?%e I NQ
to 5 -the reduced i mage data read fromHf g)ap tﬂ@f’%ﬁ@ ad
address Xi including the inmage area 22a 3ng-% A lelutgpﬁ = o pagasse-19 6
measurenent condition area 9a. |ncidentdlTy, when the data iﬁred I n
external storage nedium such as a floppy di sk ﬁg@(; _____________é_(_)_r__the Ilke
is enployed, it is needed to transfe aiRA SoH-y—easSur enent
condi tions and redFETHASQNIE agﬁgEggIBgt NG, INSTRUMENT), »qc

medi um to the ° -red BXIKGROUNDR®F mmwmmerrent . condition

group ar ea C.15 bef.or,ehand. A-description wll

of an

10

15

20

25

30

35

The present invention relates to ultrasonic
inspection and imaging instruments and more
particularly to an ultrasonic inspection and imaging
instrument in which when parts of the same kind are
inspected, proper measurement conditions can readily
be set to ensure that inspection efficiency is
improved. .

Brior Art

An ultrasonic inspection and imaging instrument
is used for observing vertical and transverse
sectional images of an object under examination by
controlling a scanning unit capable of moving a
focusinq—type probe in X-, Y- and Z~directions while
these images obtained from a predetermined location
of the object are displayed on a screen. In an
instrument of this sort, proper measurement
conditions have to be set before ultrasonic
measurement is carried out to obtain a desired

image. The measurement conditions include setting

values (e.g., of scanning strokes and pitches) in
the scanning unit, setting values'(e.g., of gains
and gate positions) in a transducer circuit of an
ultrasonic detection unit, and setting display forms
(e.g., display in the form of binary values, density
display and color display) on an imaging unit.

The respective measurement conditions to be set
or altered as described above should therefore
correspond to conditions of inspection in order to
obtain the image desired to be observed. To
facilitate the alteration of such measurement
conditions, there are the followihg known methods:
a method of indicating a list of file names relating

subsequent|ly be given
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overal | measuring process centering on a reduced i mage creating process
with measurenent conditions in the picture processor unit 10 with reference
to 20 Fig. 2. At Step 1, various neasurenment conditions including initia
data on the focal |ength of the probe 3, theSUh$@%W%§be§¥'ﬂhéUGHFbg§9§6
under exam nation and the like are fed fromthe control 25 panel . At
Step 2, the neasurenent conditions set 2t=this tine are stored in the

nmeasurenent condition area 9a and the paraneters, etc. (measurenent
condi tions) stto cdeasurmmensafianshidionsonent @oAEFRERYaSY A% i a the

iffg”! ng unit s?epb%&?of” (bpaateryO may | s¥1deteprdpet hbaspgaitedet ection
uit 5, the ) converter circuit "6 and the |ike. .

conditions from the list by re%erence to the file
names; another of indicating a list of detailed set

5 values of measurement conditions on a screen so that
an operator may read the list and select proper
measurement conditions therefrom or amend some of
them to set optimum ones; and the like. In the
latter case where the list is relied upon, however,

10 the operation is very troublesome as it is needed to
alter the set value in each circuit or unit under

the control of a microprocessor unit (MPU).  In the
former case where the file names are referred to, on

the other hand, a decision being made on the

15 measurement conditions depends on only the file
names. In practice, the operator may keep a
notebook or the like in which the contents have been
written in detail, designate a file name and repeat

the regeneration of one measurement image after

20 another corresponding thereto until finding out an
image with measurement conditions to be selected.
Generally, the alteration of measurement conditions

is often made not to drastically change the set
values but modify part of any set value step by

25 step. The alteration above is normally made by
matching minor numerical values in the detailed list

of set values with the conditions under which a
desired picture is obtained. This operation is not
only troublesome but also liable for the operator to

30 make a mistake in selecting improper conditions
because of his misjudgment. Apart from this, it is
frequently required to switch one measurement
picture over to anothef when an object under
examination is inspected; in such a case, a

35 measurement depth, a measurement range (thickness)'
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Thé neasurenent conditions at this tinme include setting a node in which
whet her B- or C-scanning is determ ned, a scanning start position and the

like 35 with respect to the scanning unit 2, the lgeneratlon Substitute
sheet - 1 August 1996 - 14 - period of a transtH ¢ $hede hiAvoystsh3e6 o

the ultrasonic flaw detector 4, the gaieywidth, the gate setting timng and
the like in the peak detection circuit 5, and the sanpling period and the

line in 5 theny DaCaeseiz@ndiit Calkéa Cae FRiidathAlpVacaiFheqgate width
for detecting the rP eaalguelassusregmetr?t as n?rrﬂl.e is changed, moreover, the
’ ’
set value in each component unit needs altering and
measurement conditions with different set values
5 will otherwise have to be searched for.

The foregoing problems make it burdensome for
beginners to operate an ultrasonic inspection and
imaging instrument. Even those skilled in the
operation of such an instrument may often fail to

10 find proper measurement conditions until an image is
actually displayed. It is . therefore extremely
difficult for those inexperienced in ultrasonic
thickness measurement to alter measurement
conditions, which makes them unable to decide

\ 15 whether the image obtained from the alteration of
the measurement conditions or the switching of the
measurement picture is fit for the purpose. :
' SUMMARY OF THE INVENTION

An ultrasonic inspection and imaging instrument

20 embodying the présent invention wherein a scale-down
imaging process is applied to display data on an
ultrasonic measurement picture to create reduced
image display data, and wherein a memory for storing
a plurality of data corresponding to the reduced

25 image display data together with wmeasurement
conditions when measurement pictures corresponding
to the reduced image display data are collected, is
characterized in that a plurality of reduced
measurement pictures (hereinafter called ‘reduced

30 image examples) are displayed so that they are not
~overlapped in such a way that the display thereof is
based on the plurality of reduced image display data
stored in the memory and that when one of the
reduced image examples thus displayed is selected,

35 a given object under examination is subjected to
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ranging from e.g.., 0.1 [err] to several [err], whereas the gate position
Is set in agreenent with the focal position of the probe 3 and in terns of,
e.g., 10 el apsed tine after the detection of a surface echo. At Step 3,
the process enters a loop waiting for a neasSubstitutesshedt kK&\Augudtel P9@ssed
and when the neasurenment start key on the control panel is pressed, the
units and the circuits involved are 254 -operated with the neasurenent
conditions designated and stored in the neasurenent condition area 9a at
Step 4, so thaltrasomiabe heasaremeBt or witiranrtiheyy t meashjremeritst under

O PArHATARE e BRA el ¥ b 9 e peak
di spl ay data &hearthenir seducadt idage display data, whereby its
measurement picture is indicated on the display.

5 As it has been arranged that a list of several
image examples is used to obtain measurement
conditions with the reduced image examples as
indexes when measurement conditions are changed, an
operator is allowed to automatically set the

10 measurement conditions by only selecting the same
image as or what resembles a desired one. When the
operator wants to change the measurement pictufe or
switch it to another one, he/she is able to select
corresponding'measufement conditions on confirming

" 15 what an image to be selected is like or what image
is desired to be selected by means of the image
examples.
An object of the present invention is therefore
to provide an ultrasonic inspection and imaging

20 instrument which permits any person who is
inexperienced in ultrasonic measurement to set
proper measurement conditions for an object under
examination. ’

Another object of the present invention is to

25 provide an ultrasonic inspection and imaging
instrument which permits setting and alteration of
measurement conditions by only selecting the image
example indicated on a display.

Still another object of the present invention

30 is to provide an ultrasonic inspection and imaging '
instrument which makes it possible to readily have
an accurate grasp of an overall image showing how

. the measurements taken result in an actual image.
A further object of the present invention is to

35 provide an ultrasonic inspection and imaging
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pi‘cture nenory 11 corresponding to XY coordinates (or XZ coordinates) in
conformty with the XY coordinates (or XZ coordinates) of the present 25

scanni ng position each tine the scanning is cafri out. At Step 5

di spl ay data stored in the picture nenory 11 iaé”t{siigﬂgef ﬁl??eéd' ?d&'t'wéétv]iiagg
menory of the display 12 and a picture is display under the 30 control of
the built-in controller of the display=12.= Fig. 7 illustrates a C scope

When easur emertAPETERERE nodSSRADRS: he &5 DRBHSYHRi nodneperadt nent
condi ti ons, éPticiency at the time various objects are
inspected. L
BRIEF DESCRIPTION OF THE DRAWINGS
5. Fig. 1 is a block diagram of an ultrasonic
inspéction and imaging instrument embodying the
present invention.

Fig. 2 is a flowchart illustrating an overall

_ measuring process centering on a reduced image
10 creating process with measurement conditions in the
instrument embodied above. '

Fig. 3 is a diagram illustrating the relation
between the process of setting measurement
conditions by means of image examples and a display

a 15 picture in the embodiment shown.
| Figs. 4 to 8 inclusive, are diagrams
illustrating pictures .on displays, the pictures
being displayed in conformity with reduced image
creation and storage process in the embodiment
20 shown.
DESCRIPTION OF THE PREFERRED EMBODIMENT _

Fig. 1 shows an ultrasonic inspection and-
imaging instrument 20 and a scanning mechanism 1
having an XYZ moving mechanism. A focussed probe 3

.25 is fitted to the scanning mechanism 1 and used for
the main scanning of an object 16 under examination
in the X-direction and for the subscanning of that
object in the Y-direction. . The ultrasonic
inspection and' imaging instrument 20 obtains

30 measured values from which an A-scope image at each
measurement point is obtained by the XY scanning,
based on which it produces display data on a B-scope
image and display data on a C-scope image and
displays the B- .and - the C-scope image.
35 incidentally, an interface such as a junction face
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Substitute sheet - 1 August 1996 - 15 - neasurenent picture as an
ultrasonic image is stored as display data in the picture nenory 11
and indicated on the display 12. At Step 6, a decision is nade on whet her
the 5 neasurenent is termnated and if YES, Substitigtekshadtect iAugustnli996r
inviting the follow ng process is displayed. The operator then starts

sel ecting the next operation. If an item® 'measurenent condition storage',:
is selected fromthose,indicated in the 10 work selection nenu,  Step 8 is

fol | owed and t h&9 r%elgﬁﬁﬁétﬂﬁmﬁxﬁﬁc?ées@ nJ BPE@F&FPPQ&‘? & JEeFHaiRy.
depth from the surface of the object 16 under

examination in this embodiment.
The scanning mechanism 1 is controlled by a
5 scanning control unit 2, which is in turn controlled
by a picture processor unit 10 via an interface 7.
The probe 3 is connected to an ultrasonic flaw
detector 4 consisting of pulseér-receiver and the
like. The ultrasonic flaw detector 4 applies a
10 pulse signal from its transmission terminal to the
probe 3 with a predetermined measurement period in
response to a control signal from the picture
processor unit 10 to drive the probe 3. The probe
3 converts into an electrical signal the echo:
15 obtained from the object 16 under examination with
respect to the ultrasonic wave generated then and
the electrical signal thus converted is received as
an echo reception signal by the reception terminal
of the ultrasonic flaw detector 4 from the probe 3.
20 The electrical signal is then amplified before being
detected and the signal thus obtained is applied to
a peak detection circuit S. '
The peak detection circuit 5 provides a gate in
position using the echo reception signal thus
25 detected to detect a peak value of the echo portion
required and supplies the peak value to an A/D
converter circuit 6. The gate positioning depends
on the set signal received from the picture
processor unit 10 via the interface 7. The peak
30 detection circuit 5 sets the gate by detecting, for
instance, a surface echo and performing time
counting in accordance with the set signal.
The A/D converter circuit 6 converts the analog
signal of the peak value obtained in accordance with..
35 the control signal from the picture processor unit J
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Consequently, the display data in the present picture menory 11 is reduced
by the image scal e-down processing program9d to a 1/16 bit pattern and 15
stored in the imge area 22 as a reduced i mage di splay data. The

measur ement conditions in the nmeasurenent cor@libstibuteasheeetdal Augustsb996
transferred to the neasurenent condition area 21 in the neasurenent
condition image data area 9b and furthes 20 to the reduced i mage displ ay
area 23 in the inage nenory 11 to obtain the display picture shown in Fig.

4. At this tiHgg, fHWbpQrHﬁalégﬂmwai@@nQHK%IEEECQQGI@ggqégﬁpfaf data on

the picture nenory 11 i's cl'eared

neasur enent - cdnstanee . mife daitad Wﬂ%ﬁﬁzﬁﬁSﬁ?qg;Eﬁe%u?%ﬂ 13d@®he reduced

i mge - input data made processable by a microprocessor unit
(MPU) 8. '
5 As a result, the peak value is detected by the

peak detection circuit 5 at each measurement point
where the object under examination 16 is scanned by
the probe 3 in the X-direction and the value thus
detected is delivered to the MPU 8. The MPU 8

10 stores data on these peak value at the measurement
point corresponding thereto in a memory 9
sequentially.

In addition to the microprocessor unit 8, a
control panel (not shown), the memory 9 for storing

i5 various programs and data, a picture memory 11, a

display 12 and the like are connected to the bus 13.
A touch-sensitive screen 14 is fitted to the display
12 and connected via a touch-sensitive screen
interface 15 to the bus 13. The touch-sensitive

20 position is read in the MPU 8 through an
interruption process.

' Moreover, the memory 9 is provided. with a
measurement condition area 9a, a measurement
condition-image data area 9b, and a reduced image

25 example-measurement condition group area 9c. The
memory 9 is alsc stored with an image scale-down
processing prdgram 9d, a measurement-condition

image-control processing program Se, a display
processing program and the like.

30 With 640 x 400 dots constituting a pixel on the
screen of the display 12, the picture memory 11 has
a storage area in which display data corresponding
to each pixel is stored and the display 12 forms a
so-called bit map display. In such a bit map, an’

35 area where the display data on a picture for
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exanpl es, together wth neasurenent conditions, stored in the reduced inmage
exanpl e neasurenent condition group area 9c are transferred via the bus 30
13 onto the picture nenory 11 in sequence. The |ist of display inmages
shown in Fig. 5 is thus obtained. Any blank aSgbstititecsHeean 1 Mgusti tdo6 a
thin franme indicates an unused storage area. The touch- sensitive screen
14 is controlled wth the 35 sequegptial nunbers shown in Fig. 3(c)
relative to Substitute sheet - 1 August 1996 - 16 - the inage exanpl es

on the displ ayylZrdsdrntd edmB¥surement is actually stored is
normally smaller than that of the display picture
and set to, e.g., 480 x 320 dots.

In the measurement condition area 9a, there are

S stored parameters for use in determining various
measurement conditions and set values themselves in
units and circuits to be controlled for measuring
purposes (hereinafter called ‘parameters, etc.’).
The measurement condition-image data area 9b

10 consists of, as shown in Fig. 3(a), a measurement
condition area 21 for storing parameters, etc. and
an image area 22 for storing scale-down display data
(in this case, image data which is in the state of
bit pattern data). Moreover, the data stored in the

15 image area 22 is equivalent in amount to the display
pattern data (120 x 80 dots) obtained by scaling
‘down the display data (480 x 320 dots) on the
measurement picture stored in the image memory 11 to
1/16.

20 Parameters, etc. in the case of scanning are
respective coordinaté values of X, ¥, Z at the _
center of an image while scanning measurement is
carried out and in the case of X, Y planar scanning,

- respective strokes and measurement pitches during

25 the X, Y planar scanning being carried ocut. In the

' case of |ultrasonic flaw detection, moreover,
parameters, etc. are an applied voltage an
amplification gain, a gate width, etc. with respect
to an ultrasonic transducer, whereas in the case of

30 display information, they are an image display color
and a luminance conversion parameter. In addition
to those stated above, the parameters, etc. further
include various set values in circuits, units and
the like as other controlled objects.

35 ' The reduced image example-measurement condition
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means of the neasurenent-condition imge-control program 9e as shown in
Fig. 5. At Step 10, an input via the touch-sensitive 5 screen 14 is
waited for and if the No. 1 range is touched, it is tantamount to the

sel ection of a right-hand upper inage positi cBubstituite sheate leAagpst 1826Fi g
5. As the image display condition in Fig. 4 is actually instantly
transferred to what is shown 10 in Fig..5 the image plane of Fig. 5

| ooks as if it were switched on in the instant that the item' measurenent

condi tion storpesipi aresl 96t fdsf @ steeadld Mred) iSetpnes ak gheaeperator.
When the operator selects and touches rresgonding to

No. 7 as descr3dddabove the BePASHEERE", Egﬁgl‘ig%gﬁ%‘gﬂ'ﬁ[egggﬁg AFS
measur enent 9b. The storage area is, as shown in Fig. 3(b),
divided into 15 areas with respective head addresses
5 X, Xa, - Xus for control. The data in the
measurement condition-image data area is transferred
to the 15 divided areas, so that 15 pieces of that
data are to be stored in the divided areas,
respectively. Of the data stored in the 15 divided
10 areas controlled with Xi, X: - Xus, the reduced image
data in image areas 22a are allotted, according to
subscript numbers No. 1 - No. 15 of the head
addresses Xi, to the respective reduced image
display areas framed on the screen 12a of the
15 display 12 shown in Fig. 3(c). Consequently, the
storage areé on the image memory 11 is controlled so
that the reduced image data in the respective image
areas 22 are stored corréspondingly. As shown in
Fig. 3(c), the reduced image data in each image area
20 22a is displayed with a thin line frame. When the
display data in each image area 22a is transferred
to the image memory 11, a frame bit pattern

corresponding to the display is added to the data.
The image scale-down processing program 9d is
25 activated by the MPU 8 when an work selection menu
is indicted on the display 12 and when ’‘measurement
condition memory’ is . selected via the touch-
sensitive screen 14. Simultaneously with the
activation of this program, the MPU transfers the
30 parameters, etc. in the measurement condition area
9a stored with the present measurement conditions to
be measurement condition area 21 in the measurement
condition-image data area 9b. The reduced display
data (120 x 80 dots) resulting from scaling down the
35 measurement picture display data (in this case, 480
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conditions tenporarily stored in the neasurenent condition image data area
9b framed in the |left-hand down. corner on the screen are transferred to the
20 area With the head address [err]. Further, the reduced inmage data
corresponding to No. 7 in the reduced image Buhtitutensbeeof 1tAegpstci 906
menory 11 is transferred, so that a picture is displayed on the screen 12a
of the display 12 as shown in Fig. 6..23% _ As set forth above, the
operator can store and keep each data on neasurenent conditions and the

corresponding f edygedibe@pe il SEY pituiel HBESPXAMI €Y 716 Lo Ndex by
only touching a given area once with _ref ren(;sﬂﬁjPy h%J_al st, of inmage

30  exanpl es s¥RRteded. REHathe &per aFGFmFS chdd Ak 1% ea but
No. 2, for insipgee€fepPedt6tA8 image area 22 in the measurement

condition-image data area (see Fig. 3(a)) and stored
5 therein as reduced image data. The storage data in
the picture memory 11 is then cleared and the
reduced display data is transferred to a reduced
image display area 23 (see Fig. 3(c)) of the picture
memory 11. Since the screen 12a corresponds in
10 relationship to the picture memory 11 as shown in
Fig. 3(c), the reduced image display area 23 on the
screen 12a also indicates ' the storage area
corresponding to the picture memory 11.
The reduced image display area 23 is allotted
15 to the storage area in a left-hand down corner
position on the screen 12a relative to the picture
memory 11 as shown in Fig. 3(c). When the reduced
display data (bit pattern data as reduced image
data) is transferred to the storage area
20 correspond;nq o the reduced image display area 23
relat:.ve to the picture memory 11, a thick pattern
data frame is added to enclose the area in the on-
state as shown in Fig. 4. The reduced image thus
displayed 1is, as shown in Fig. 4, clearly
25 distinguishable from the other areas. on the screen
of the display 12.

The data in the picture memory 11 is
transferred by the display processing program to be
subsequently activated to the display 12 and

30 displayed as a picture 24 with a thick frame as
‘shown in Fig. 4. At a point of time the display is
‘completed, the image scale-down processing program
9d activates the measurement-condition image-control
processing program 9e.

s The measurement-condition image-control
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I-rage exanpl e has already been indicated, it is needless to say possible to
update the reduced i mage display data, together wth its neasurenent
35 condition data, in the imge area 22a (area with the Substitute
sheet. - 1 August 1996 - 17 - head address [ er3ybstitute sheendil gugastNb998 i n
the reduced i mage exanpl e nmeasurenent condition group area 9c. A
description will subsequently be giveniaf -6 setting neasurenent conditions
i n accordance wi-th the inage exanples in the picture processor unit 10
processing program Se is additionally activated by

the MPU 8 while ’‘measurement condition regeneration’
in the work selection menu stays in the on-
condition. When this program is activated after the
5 image scale-~down processing program, the MPU 8
transfers the reduced image data obtained from the
past image scale-down processing and stored in the
reduced image example-measurement condition group
area 9¢ from the image areas 22a to the respective
"10 storage areas No. 1 - No. 15 in the picﬁure memrory
11 allotted correspondingly, together with the bit
" data having thin frames. Further, the MPU 8
activates the display processing program, displays
pictures of Fig. 5 in the respective reduced image
15 display areas No. 1 - No. 15 on the screen of the
~display 12 and waits for a coordinate input signal
(indicating pixel coordinates) from +the touch-

sensitive screen 14. .
- On receiving the coordinate input signal from
20 the touch-sensitive screen 14 via a touch screen
 interface 15, the MPU 8 controls the list of image
exampies on the display 12 shown in Fig. 5 by
attaching No. 1 - No. 15 shown in Fig. 3(c)
accordingly and decides which one of the number
25 frames has been designated. The reduced image
examples controlled by these numbers correspond to
the respective address positions of subscripts of
the head addresses X:, Xz - Xus in the reduced image
example -measurement condition group area 9c shown in

30 Fig. 3(c).

The MPU 8 subsequently executes the program and
transfers the parameters, etc. and the reduced image
data (bit pattern data of the measurement picture)
in the measurement condition-image data area 9b to

35 the reduced image example-measurement condition
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wi-th reference to Fig. 2. The neasurenent conditions in the
nmeasurenment condition area 9a are also transferred to the neasurenent
condition area 10 21 in the measurement condition.inmage data area 9b at
this tine. When the operator initially displagubstitutecsheetel E&Xugustme9das and

selects the item ' neasurenent condition regeneration'

at Step la, the

reduced 15 I mge data (reduced inmage gxaaple) in each image area 22a in
t he reduced i mage exanpl e neasurenent condition group area 9c is read and

transferred vi gebp Bealdconaveahefphebdr aqarewsy Xiil, ai Btep- 266) The i st

of display | mades 0L FLg: 6 3 WAL ribhne?Pt 2) "8ds14halhtP 1k dfis Process
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touch-sensitive screen 14. ‘Further, the MPU 8
transfers the reduced image data in the measurement
condition-image data area 9b to an area (see Fig.
3(c)) in the picture memory 11 corresponding to the

number (i) designated via the touch-sensitive screen

14. At this time, the data in the reduced image
display area 23 of the image memory 11 is cleared
and then the display processing program is activated
to have the display data in the picture memory 11
transferred to the display 12 and'displayed thereon.

The reduced image data is thus created and
indicated before being catalogued in the memory 9.
Fig. 6 shows an example in which the No. 7 reduced
image displéy area has been selected and the reduced
image data in the reduced image display area 23 has
been transferred to the image data 22a with the head
address X- in the reduced image example- -measurement

~condition group area 9¢ corresponding to the No. 7

reduced image display area. After being catalogued,
the data stored in  the reduced image
example measurement condition group area 9c is
further stored in an external storage medium such as
a floppy disk, a hard disk or the like, so that it
is utilized separately in this instrument or other
similar instruments.

When the ‘measurement condition regeneration’
in the work selection menu is selected, the
measurement-condition image-control program 9e is

executed, whereby the MPU 8 reads reduced image data

from the image area 22a in the reduced image
example- -measurement condition group area 9c
corresponding to the number designated via the
touch-sensitive screen 14 and transfers the data

This is th@ replaosmsnt shee

Date: —~ 2 AUG 1396



for the touch sensitive screen 14 to be touched and when a No. 3 inage, for
i nstance, out of the reduced images indicated on the screen of the display
12 is 25 touched by the operator, the measurenent-condition inage-control
program 9e is executed and the reduced i nage Sulstitute sheet ndgAuguet 1996
(corresponding to the No. 3 reduced image display area) with the head
address [err] in the reduced image exanps e-nmeasurenment 30 condi ti on group
area 9c corresponding to the reduced |nage display area No. 3 is
transferred tothae treaddcesb itimgerddupkdy imaaye 28isplayecapeat B henory 11.

oo e S BB P L, adtRe W5 €l e
processing above, the MPU 8 reads measurement
conditions (e.g., parameters, etc.) corresponding to

5 the reduced image data read from the divided area
with the head address Xi including the image area
22a and transfers them to the measurement condition
area 9a. Incidentally, when the data stored in an
external storage medium such as a floppy disk, a

10 hard disk or the like is employed, it is needed to
transfer a pair of necessary measurement conditions
and reduced image data as data from the external
storage medium to the reduced image
example -measurement condition group area 9c¢
15 beforehand.

A description will subsequently be given of an
overall measuring process centering on a reduced
image creating process with measurement conditions
in the picture processor unit 10 with reference to

20 . Fig. 2.

At Step 1, various measurement conditions
including initial data on the focal length of the
probe 3, the thickness of the object 16 under
examination and the like are fed from the control

25 panel. At Step 2, the measurement conditions set at

| this time are stored in the measurement condition

area 9a and the parameters, etc. (measurement

conditions) stored in the measurement condition area

'9a are set via the scanning unit 2, the ultrasonic

30 flaw detector 4, the peak detection circuit 5, the
A/D converter circuit 6 and the like. '

The measurement conditions at this time include

setting a mode in which whether B- or C-scanning is

determined, a scanning start position and the like

35 with respect to the scanning unit 2, the generation
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Substitute sheet - 1 August 1 996 - 18 - conditions stored in the
measurenment condition area 21 with the head address [err] in the reduced
i mage exanpl e neasurenent condition group area 9c are transferred to the
measurenent condition area 9a. 5 SubseqBébétitute sh&&€p 1 Adgust 1996
fol |l owed and neasurenent conditions by the paraneters, etc. of the
nmeasur enment conditions thus transferred gt 4 he neasurenent condition area
9a are set in the various units and circuits. The set values in
the 10 r especpertodosifoae ranstission ulsstwithntrespectexd fuhem t he

measurement condy L190,818% Paw JELKYr 4, the gate width, the gate
setting timing and the like in the peak detection

" ecircuit 5, and the sampling period and the line in

5 the A/D converter circuit 6 as described above. The

gate width for detecting the peak is set to a period

ranging from, e.g., 0.1 us to several us, whereas

the gate position is set in agreement with the focal

position of the probe 3 and in terms of, e.g.,

10 elapsed time after the detection of a surface echo.

At Step 3, the process enters a loop waiting
for a measurement start key to be pressed and when
the measurement start key on the control panel is
pressed, the units and the circuits involved are

15 operated with the measurement conditions designated
and stored in the measurement condition area 9a at
Step 4, so that the probe 3 starts B~ or C-scanning
the object 16 under examination. In response to the
scanning, multi-gradation data on the peakl value

20 obtained correspondingly to each measurement point
is stored as display data at an address in the
picture memory 11 corresponding to XY coordinates )
(or XZ coordinates) in conformity with the XY
coordinates (or XZ coordinates) of the present

25 scanning position each time the scanning is carried
out.

At Step 5, the display data stored in. the
picture memory 11 is transferred to the vidéo memory
of the display 12 and a picture is display under the

.30 control of the built-in controller of the display
12. Fig. 7 illustrates a C-scope image of the
object 16 under ‘examination displayed by way of
example then. _

When measurement is thus made with the

- 35 predetermined measurement conditions, the
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the scanning control unit 2, the ultrasonic flaw detector 4 and the inmage
di splay paraneters, etc. are set in conformty with the set values. At Step
A5 3, an input via the nmeasurenent start key is waited for and when the
measurenent start key is pressed, neasurenentSubstituteasteeeti N1 Adgustdhoo6
with the neasurenent conditions corresponding to the reduced inage thus
sel ected. 20 on condition that gge< nspection instrunment perforns
the processes described above, the operations of changi ng and swtching
set val ues camedmswurement rEicihren asnhy ulerdsondeatimageofisi skgeedxanpl es.

e o, ST PPt esea, pERSHRE BAREON Y BB L 2
indicated on the dlsplay 12.
_ At Step 6, a decision is made on whether the
5 measurement is terminated and if YES, the work
selection menu for inviting the following process is
displayed. The operator then starts selecting the
next operation. If an item, ’‘measurement condition -
storage’, is selected from those indicated in the

10 work selection menu, Step 8 is followed and the
image scale-down processing program 9d is activated.

Consequently, the display data in the present
picture memory 11 is reduced by the imagé scale-down
processing program 94 to a 1/16 bit pattern and

15 stored in the image area 22 as a reduced image
display data. The measurement conditions in the
measurement condition area 9a are also transferred
to the measurement condition area 21 in the
measurement condition- image data area 9b and further

20 to the reduced image display area 23 in the image
memory 11 to obtain the display picture shown in
Fig. 4. At this time, any portion other than the
reduced image dis:}lay data on the picture memory 11
is cleared.

25 At Step 9, the measurement-condition image-
control program 9e is executed and the reduced image
examples, together with measurement conditions,
stored in the reduced image example- measurement
condition group area 9c are transferred via the bus

30 13 onto the picture memory 11 in sequence. The list
of display images shown in Fig. 5 is thus obtained.

Any blank area without an image within a thin
frame indicates an unused storage area. The touch-
sensitive screen 14 is controlled with the

35 sequential numbers shown in Fig. 3(c) relative to
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exam nation to ultrasonic neasurenent, the operator will be able to nake
various kinds of neasurenent even though he/she is inexperienced in

subj ecting 30 t he object 16 under exam nation and those of the sanme kind
to ultrasonic i mage inspection. As a resul Substitutej sheetert dugusictIe

of differences between individuals are prevented and this makes possible
I'nspections with high data reproducibiligy- 35 If there is the inage
exanpl e obtained fromthe Substitute sheet - 1 August 1996 - 19 - object
under exam natthe iimagjescskanglemyomethecdlimplay 12 as listed by

means of the measu:e‘ment—condition imége-control
program 9e as shown in Fig. 5.

At Step 10, an input via the touch-sensitive

5 screen 14 is waited for and if the No. 1 range is

touched, it is tantamount to the selection of a

right-hand upper image position in the image example

of Fig. 5. As the image display condition in Fig.

4 is actually instantly transferred to what is shown

10 in Fig. 5, the image plane of Fig. 5 looks as if it
were switched on in the instant that the item
‘measurement condition storage’ is selected for
operation on the part of the operator.

When the operator selects and touches the blank

15 area corresponding to No. 7 as described above, the
reduced imége display data and its neasurement
conditions temporarily stored in the measurement
condition-image data area 9b framed in the left-hand .
down corner on the screen are transferred to the

20 area with the head address X-. Further, the reduced
image data corresponding to No. 7 in the reduced
image display area of the picture memory 11 is
transferred, so that a picture is displayed on the
screen l1l2a of the display 12 as shown in Fig. 6.

25 As set forth above, the operator can store and
keep each data on measurement conditions and the
corresponding reduced image display data (image
example) as its index by only touching a given blank
area once with reference to the 1list of image

30 examples indicated. When the operator touches not
a blank area but No. 2, for instance, on which an
image example has already been indicated, it is
needless to say possible to update the reduced image
display data, together with its measurement

35 c'gnditiori data, in the image area 22a (area with the
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an index to determ ned neasurenment conditions. Therefore, the operator can
readily select and set neasurenent conditions by directly selecting the 5

reduced image exanple w thout the operation of setting or changing data in
each conmponent unit or circuit, or selecting Sulgitiiate skéetvall ukugustchagge or
switch the image intended. Moreover, the operator will be able to instantly

under st and what an i mage 10 resul timg7 from measurenment Is like
Wi thout estimating its profile, In case the operator is inexperienced,
he/ she is preveeRed 33Eres® eMrbolGHF HIPIRRIRAII TR e nddi ¥ e&%seet val ue

as he/she is rpageet@d iifdge t exdfiplgrabasafremenge cxndption Agrbup the
data available. ésgch' ghly reliable, it facilitates the supposition of

an actual im , o
A description will subsequently be given of

5 setting measurement conditions in accordance with
the image examples in the picture processor unit 10
with reference +to PFig. 2. The measurement
conditions in the measurement condition area 9a are
also transferred to the measurement condition area

10 21 in the measurement condition-image data area 9b
at this time.

When the operator initially displays the work
‘selection menu and selects the item ‘measurement
condition regeneration’ at Step 1la, the reduced

15 image data (reduced image example) in each image
area 22a in the reduced image example-measurement
condition group area 9c is read and transferred via
the bus 13 onto the picture memory 11 at Step 2a.
The list of display images of Fig. 6 1is thus

20 obtained.

At Step 3a, the process enters a loop waiting
for the touch sensitive screen 14 to be touched and
when a No. 3 image, for instance, out of the reduced
images indicated on the screen of the display 12 is

25 touched by the operator, the measurement-condition
image-control program 9e is executed and the reduced
image data in the _iniage area 22a (corresponding to
the No. 3 reduced image display area) with the head
address X» in the reduced image example-measurement

30 condition group area 9c corresponding to the reduced
image display area No. 3 is transferred to the
reduced image display area 23 of ‘the picture memory
11. A reduced image is copied and transferred to
the frame in the left-hand lower corner on the

35 s'creeri as shown in Fig. 8. Then the measurement
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resulting from nmeasurenent and the acquisition of the whole inage.

Mor eover, as the operation of changing or sw tching neasurenent conditions
to be 20 set can be dispensed with, operation efficiency is inprovable
significantly. As set forth above, there are Sdbstitett sheatruin Abgkstntioo6f
measur enent conditions with reduced i mage exanples as indexes.

However, the nunber of 25 neasurefgnt. conditions is not limted to 15.
When a di splay having an approximately 10- to 14-inch display screen is
enpl oyed, the gundEtions ' etiveed invtRecKeabueenanY condd tfiionmaredit 5 to

18 oreover . 1Pe SRAUCH 2T 2h! SRR O, MESRHY ' Liailea " Gulgt |
' example-measurement condition group area 9c are
- transferred to the measurement condition area 9a.

5 Subsequently, Step 2 is followed and
measurement conditions by the parameters, etc. of
the measurement conditions thus transferred to the
measurement condition area 9a are set in the various
units and circuits. The set values in the

10 respective component units in the instrument are

' read from the measurement condition area 9a, whereby

- the scanning control unit 2, the ultrasonic flaw
" detector 4 and the image display paraméeters, etec.
are set in conformity with the set values. At Step

15 3, an input via the measurement start key is waited
for and when the measurement start key is pressed,
measurement is made in accordance with the
measurement conditions corresponding to the reduced
image thus selected. _ '

20 on condition that the inspection instrument
performs the processes described above, the
operations of changing and switching set wvalues can
be concentrated on only the designation of image

. examples. Provided an experienced operator has

25 measurement conditions with a given number of image
examples stored after subjecting the object 16 under
examination to ultrasonic measurement, the operator
will be able to make various kinds of measurement
even though he/she is inexperienced in subjecting

30 the object 16 under examination and those of the
same kind to ultrasonic image inspection. As a
result, setting errors because of differences
between individuals are prevented and this makes
possible inspections with high data feproducibility.

35 If there is the image example obtained from the
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ki nds of objects under exam nation by storing nmultiple kinds of reduced

| mge exanpl es acconpani ed with such neasurenent conditions as to
correspond to 35 the kinds thereof in external storage wunits,
Substitute sheet - 1 August 1996 - 20 - i ncl Blibstitéiteogipgetant Augubtd 398,
and transferring the reduced i mage di splay data and paraneters, etc. on the
reduced i nage exanpl e of the object ynggr_exam' nati on correspondi ng an

obj ect to be exam ned 5 to the reduced i mage exanpl e nmeasur enent

condi tion groyp AR HaekobxthiihhtiBl PHyBLYRA, YR fayCHECEded as

an index to determined measurement conditions.

Therefore, the operator can readily select and set

measurement conditions by directly selecting the

5 reduced image example without the operation of

setting or changing data in each component unit or

circuit, or selecting another set value to change or

switch the image intended. Moreover, the operator

will be able to instantly understand what an image

10 resulting from Tmeasurement is like without

estimating its profile. In case the operator is

inexperienced, he/she is prevented from overlooking

or misreading the modified set wvalue as he/she is

requested only to designate an image example. Aas

15 the data available is highly reliable, it

facilitates the supposition of an actual image

resulting from measurement and the acquisition of

the whole image. Moreover, as the operation of

changing or switching measurement conditions to be

20 set can be-dispensed with, operation efficiency is
improvable significantly.

As'set forth above, there are listed maximum 15
kinds of measurement conditions with reduced image
examples as indexes. However, the number of

25 measurement conditions is not limited to 15. When
a display having an approximatély 10- to 1l4-inch
display screen is employed, the number of reduced
image examples may range from about S5 to 15.
Moreover, the reduction ratio need not necessarily

30 be 1/16.

In addition, it is possible to inspect various
kinds of objects under examination by storing
multiple kinds of reduced image examples accompanied
with such measurement conditions as to correspond to

35 the kinds thereof in external storage units,
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| mage exanpl es may needless to say be stored in those cases descri bed
above, if the reduced i nage exanpl e neasurenent condition group area 9c is
10 provided with nore space. In the enbodi mrent shown, there has been
shown an exanpl e in which the peak value is f&ubétittes aabetl- 1oAQBLst 1986
measurenent picture or a reduced i nage. However, the neasured value is not
limted to the 15 peak val ue but any 2®e-obtai nable froma picture by

detecting an echo_in terns of its echo level, path and the like. In the
embodi nent showRcluddmneerflepepy dangd hand «iskss e@nd trrnsiepringi mage

di splay area 28n@f reQuceds maiye! u&@pﬁswa&uﬂal drf PSPAfeLdrs, regiced i mge
once when the Loduges raaited” 11ags Shanpia ol the object under
examination corresponding an object to be examined
5 to the reduced image example-measurement condition
group area 9c for utilizing purposes. More reduced
image examples may needless to say be stored in
those cases described above, if the reduced image
example-measurement condition group area 9c is
10 provided with more space.

In the embodiment shown, there has been shown
an example in which the peak value is first detected
to obtain an measurement picture or a reduced image.

o However, the measured value is not limited to the

15 peak value but any one obtainable from a picture by
detecting an echo in terms of its echo level, path
and the like. '

In the embodiment shown, further, the data is
transferred to the reduced image displax area 23 of

20 the picture memory 11 to display the reduced image
once when the reduced image is catalogued and when
the measurement conditions relative to the reduced
image selected are read out. However, theses
processes are not always required. When the reduced

25 image is stored, it may be transferred directly to
any blank area in the reduced image
example-measurement condition group area 9c for
storage. When the measurement conditions
corresponding to the reduced image selected at the

30 time of measurement made are sent to the measurement
condition area 9a, those corresponding to the
reduced image directly selected may be transferred
thereto. : -

' In the embodiment shown, the reduced image data

35 and the measurement conditions are stored and
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t he measurenment .conditions relative to the reduced i mage selected are read

out . However, theses processes are not always required. Wen the

reduced 25 image is stored, it may be transferred directly to any bl ank
area in. the reduced image exanpl e neagubstiite sHuuRi-t1 AUl g@\l ea
9c for storage. When t he measur enent condi tions correspon Ing to

the reduced inmage selected at the 30 . §inme of neasurement nade are sent to
t he neasurenent condition area 9a, those corresponding to the reduced i mage

directly sel ecyhed1imed oy réws§ &hd edhéheaako ultrddth peboAspastishown, the
reduced i mage daga 3magxg¢r;]d utzshtrumer?tsure rétweve%n'dl tnlo nsor&re stored and

ultrasonic inspection and imaging instrument used to

obtain the measurement picture but also another one

S for use in making similar measurement can be

utilized for setting and selecting measurement

conditions as long as there exist the measurement

conditions stored in  the reduced . image

: example-measurement condition group area 9c and the

10 data combined with the reduced picture of the

measurement picture obtained under the measurement

conditions. Any other instrument stated above need

not obtain such a measurement picture to create data

for «combining its reduced ©picture with the

‘15 measurement conditions. Therefore, the ultrasonic

inspection and imaging instrument according to the

present invention need not always have the function

of creating reduce image data on a measurement

picture and data on the measurement conditions

20 combined with the measurement picture.
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Substitute sheet - 1 August 1996 - 21 - utilized by one and the sane

ul trasonic inspection and imaging instrunment. However, not only the

ul trasonic inspection and inmaging instrunment used to obtain the neasurement

picture but also another one 5 for us@2 iLSubBiitOshedtd | Augusrasegenent

can be utilized for setting and sel ecting neasurenent conditions as |ong

as there exist the measurement conditions stored in the reduced

i mage exanptﬁanmssurenent condition group area 9c and the 10 dat a

conbined with the reduced picture of the measurenent picture obtai ned

under the reasurkneunltrasonic inspection and imaging instrument for de-
tecting an echo obtainable from an object (16) under examina-
tion by two-dimensionally scanning the object using an ultra-
sonic probe (3) to obtain a measured value and for creating
display data according to the measured value in order to dis-
play, on a screen, a measurement picture of the object (16)
corresponding to said two-dimensional scanning, comprising:

a memory unit (9) for storing a plurality of measurement
conditions by corresponding the reduced image display data
obtained by subjecting display data on said measurement pic-

" ture to the measurement conditions under which said measure-
ment picture is obtained; and

a processor unit (8) for performing the process of dis-
playing a plurality of reduced images without being over-
lapped on the screen of said display (12) according to the
plurality of reduced image display data stored in said memory
unit (9) and for obtaining from said membry unit (9) the
measurement conditions stored corresponding to said reduced
image display data corresponding to said reduced image selec-
ted accdrding to an input signal when said input signal for

" indicating one of the reduced images thus selected is sup-
plied from the outside and for displaying the measurement
picture of the object (16) on the screen of said display (12)

by subjecting the object (16) to said two-dimensional scan-

ning.
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conditions. Any other instrument stated above need not obtain such a
measurenment picture to create data for conbining its reduced picture
with the 15 measur enent conditions. - Therefore, the ultrasonic

i nspection and imaging instrument accordjng tSubsieuter siseutt- 1w@ugtomg\sed
not al ways have the function of creatrhgé educe | mage data on measur enment

preture, g S8 gk IR SBSSH ST SR 92 s EETLPSHNEHE WL |

AN “'traSOQ%ﬁié¥%§%§é‘¥héHELd'§HHéEJdiEBi&gmﬁﬁtéQEydﬁerformzng a data
scale-down imaging process at a predetermined ratio from the
display data on said measurement picture obtained according
to predetermined measurement conditiohs and stores said re-
duced image display data in said memory unit (9) by corres-
ponding said reduced image display data to the measurement
conditions at the time said reduced image display data is
created by said scale-down imaging process.
3. the instrument of claim 1 or 2, wherein said processor
unit (8) ha§ a microprocessor unit, and said memory unit (9)
is a memory to be accessed by said microprocessor unit.
4. The instrument of claim 3, wherein said memory (9)

.stores a processing program for displaYing the plurality of

reduced images without being overlapped on the sc¢reen of séid
display (12) according to the plurality of reduced image dis-
plaf data stored in said memory unit (9), and a processing
program for obtaining from said memory unit (9) the measure-
ment conditions stored corresponding to said reduced image
display data corresponding to said reduced image selected ac-
cording to an input signal when said input signal for indica-
ting one of the reduced images thus selected is supplied from
the outside and £or displaying the measurement picture of the
object (16) on the screen of said display (12) by subjecting
the object (16) to said two-dimensional scanning, wherein
these three processing programs are selectively executed by

said microprocessor unit (8).
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tecting an echo obtainable froman object (16) under exam na- tion by
t wo- di nensi onal | y scanni ng the object using an ultra- sonic probe (3) to
obtain a nmeasured value and for creating display data according to the

neasured value in order to dis- play, Onpg SEARMitufe SRESW ¢NROGudt Togse of
the object (16) corresponding to said two-dinensional scanning, conprising:

a memory ugt (Qn fPieSd48d 10 fn%é'é@iéﬁ)’aﬂ& RAGLAGEAL teaRdnti gos BK-
corresponding the reduced i nmage di splay data obtai ned by subjecting display

data on saiyhdEaR MEEhei sbtditigble fhem nERSob PEE6! (LeNduhdens enaftha—~
whi ch said neasure- nent picture is obtained; and a processor unit (8) for

per f or m ng dileh Wy aess-dimehsiomd by ngcanmping athée yobjectdusédgi angaitra-

wi t hout bei ng over- | apped on the screen of said display (12) according to

t he pl ural isonicf pmabhee(B) neyeohitain oy measusedredlue aaddfarnorgating
display data according to the measured value in order to dis-
play, on a screen, a measurement picture of the object (16)
corresponding to said two-dimensional scanning, comprising:

a scanning mechanism (1) for two-dimensionally scanning
the object under examination;
a picture processor unit (10) having a display (12); a’

memory unit (9) and a processor unit (8), said processor unit
(8) controlling said scanning mechanism to two-dimensionally '
scan the object (16), to collect measured values at a plura-
lity of places during the scanning, to create said display
data corresponding to the two-dimensional scanning, and to
display said measurement picture on the screen of said dis-\
play (12), said processor unit (8) creating réduced.imagg
display data resulting from scaling down to 1/n (n = integer
greater than 2) the display data on said measurement picture
obtained in conformity with the predetermined méasurement
conditions so as to store said display data in said memory
unit (9) by corfesponding said display data to the measure-
ment conditions at the time the display data is created by
said reduced image processing is obtained; said image proces-
sor unit (10) displaying a plurality of reduced images with-
out being overlapped according to the plurality of reduced
image display data stored in said ﬁemory unit (9),_obtaining

the measurement conditions stored corresponding to said re-
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unit (9) and for obtaining fromsaid memory unit (9) the neasurenent
conditions stored corresponding to said reduced i mage di splay data
corresponding to said reduced i mage sel ec- ted according to an input signal

when said input signal for indicating ong of Sutstitatiusioskt ThYRSglistus996
selected is sup- plied fromthe outside ‘@nhd for displaying the nmeasurenent

picture of {he é)'%'%séﬁ ((1&?\)/\%9% té@dé&é@%ﬁaﬂ%ﬁ%fp&%%(igai@iitéabb?m i ng

t he obj ect nensi onal s - Substitute

sheet - 1 wtﬁ'%ptgégsﬁignal 1151 TepB ta P ikped adic WOB4 B) Nagadi dis-

processor unit (8) creates reduced image display data by performng a data
playing the measurement picture of the object (16) on the
screen of said display (12) by subjecting the object to said
two-dimensional scanning.
6. The instrument of claim 5, wherein said processor unit
(8) has a microprocessor unit, and said memory unit (9) is a
memory to be accessed by said microprocessor unit.
7; The instrument of claim 6, wherein said memory (9)
stores a processing program for creating reduced image dis-
play data resulting from scaling down to 1l/n (n = integer
greater than 2) the display data on said measurement picture
obtained in conformity with the predetermined measurement
conditions so as to store said display data in said memory
unit (9) by corresponding said display data to the measure-
ment conditiops at the time the display data as an object for
said reduced imaée processing is obtained; a processing_pro-
gram for displaying a plurality of reduced images without '
being overlapped according to the plurality of reduced image
display data stored in said memory unit (9), obtaining the
measurement conditions stored corresponding to said reduced
image of said reduced image display data indicated by said
input signal, and displaying the measurement picture of the
object (16) on the screen of said display (12) by subjecting
the object (16) to said two-dimenéional scanning; and a pxro-
cessing program for displaying the ﬁeasurement picture of the

~ object (16) in accordance with the display data obtained from

the two-dimensional scanning, wherein these four processing

This is the rep_lgoemsm sheet
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scal e-down i magi ng process at a predetermned ratio fromthe display data
on sai d neasurenent picture obtained according to predeterm ned neasurenent
conditions and stores said re- duced inage display data in said nmenory unit
(9) by corres- ponding said reduced i mage,gi siSbstiataishéet N ABGSsY $998t
conditions at the time said reduced image display data is created by said
scal e-down | pPE4PEMB’ A€8SBeldctivél9 eRebhtERANbyOfsaGl@inldrdprooe y4WF Qinit
said processor unit (8) has a mcroprocessor unit, and said nenory unit (9)
is a menory (®)be accessed by said mcroprocessor unit. 4. The instrunent
of claim3, wherein said nenory (9) stores a processing programfor

di spl ayi ng t#e plDheal ihgtobtmestiuoédclaimed , wwhieseiinbgl nmppxesydrappech dm+ he
screen of said display (12) according to the plurality of reduced inmge

di s- play dategerosederhedafuomeamenpgubi to( 35, and saiddaithgnit (14)

is a touch sensitive screen or a mouse or a keyboard.

AR A0 O | Thia is tha replacemant sheet
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program for obtaining fromsaid nenory unit (9) the neasure- nent
conditions stored corresponding to said reduced i mage di splay data
corresponding to said reduced i mage sel ected ac- cording to an input signal
when said input signal for indica- ting one of the reduced inmages thus
selected is supplied fromthe outside and fogudsfi|ta)dnaetlhe ARAR EIFS
picture of the object (16) on the scrédéh of said display (12) by subjecting
the object (16) to said two-di nensional scanning, wherein these three

- processing prograns are selectively executed by said m croprocessor unit

(8). - 24 - Substitute sheet - 1 August 5 An ul trasonic
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tecting an echo obtainable froman object (16) under exam na- tion by’

t wo- di mensi onal | y scanning the object using an ultra- sonic probe (3) to
obtain a nmeasured value and for creating display data according to the
measured value in order to dis- play, on a screen, a neasurenent picture of
t he object (16) corresponding to sai 5two-di itaf@khésenni AGgusoTe8Bsi Ng:
a scanni ng nechanism (1) for two-dimensionally scanning the object under
exam nation; a picture processor unit (10) having a display (12), a nenory
unit (9) and a processor unit (8), said processor unit (8) controlling said
scanni ng nechani smto two-di nensional | n ‘Phe object (16), to collect

] B ICh2 o The “sconnt

measured values at a plura- lity of pl ng the scanning, to create
said display data corresponding to the two-di nensi ing, and to
di splay said nmeasurenent (pi afs4re¢ oM\t he screen of( saiStahks- _
y -/] . .’ / 13
Initial set data Work menu
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play (12), said processor unit (8) creating reduced image display data
resulting fromscaling down to 1/n (n = integer greater than 2) the display.
data on said nmeasurenent picture obtained in conformty with the-
predet er mi ned neasurenent conditions so as to store said display data in
said nmenmory unit (9) by corresponding said gupptifitetstierti-ol BlugustdNH6G-

ment conditions at the tinme the dﬁéﬁlay data is created by said reduced

i mage processing is obtained; said imge proces- sor unit (10) displaying a
plurality of reduced images with- out being overl apped according to the

plurality of reduced inmage displ aAtored in said nenory unit (9),
obt ai ni ng t he neasur enent conditﬂga tégkd(gprresponding to said re-
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- 25 - Substitute sheet - 1 August 1996 duced i nmage of said reduced inage
di splay data indicated by an input signal supplied froman input unit (14),
and dis- playing the neasurenent picture of the object (16) on the screen
of said display (12) by subjecting the object to said two-di nensional

scanni ng. 6. The instrunent of cla m 5, wheSabstifite Gheeoc &S Adguei1i99ed)
has a m croprocessor unit, and sai & re m)ry unit (9) is a nenory to be

accessed by said mcroprocessor unit. 7. The instrunent of claim§6,
wherein said nenory (9) stores a proceSS|ng program for creating reduced
i mge dis- play data resulting froms aI ng dowmn to 1/n (n =-integer
greater than 2) the display data on renent pi cture obtained in
conformty with the predeterm ned ne conditions SO0 as to store
said display data in said nenory
( - )
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unit (9) by corresponding said display data to the neasure- nent conditions
at the tine the display data as an object for said reduced i mage processing
i s obtained; a processing pro- gramfor displaying a plurality of reduced
i mages wi t hout being overl apped according to the plurality of reduced i-mage
di splay data stored in said nenory unit (9), gbbgﬂﬂﬂgghbgg eAYYLRFRY96
condi ti ons stored corresponding to34aid reduced i mage of said réduced | nmage
di splay data indicated by said input signal, and displaying the nmeasurenent
picture of the object (16) on the screen ofE§1KEEd€iplay (12) by subjecting
the object (16) to said two-di nensional scahniiNg«WAd a pro- cessing
program for displaying the nmeasurenent picture of the object (16) in
accordance with the display datafobtalned fromthe two-di mensional?

scanni ng, wherein these four processtTg. Y=k
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-~2 6 - Substitute sheet - 1 August 1 996 prograns are sel ectively executed
by said mcroprocessor unit (8). 8. The instrunent of claim7, wherein n
represents an in- teger selected fromanong 5 to 15, and said input unit

(14) is a touch sensitive screen or a nouse @ubstita¥dSREEk - 1 August 1996
ABSTRACT
ULTRASONIC INSPECTION AND IMAGING INSTRUMENT

An ultrasonic inspection and imaging instrument is characte-
rized by storing reduced'image examples (images by means of
reduced image display data obtained by scaling down picture
display data) of an ultrasonic measurement picture Before-
hand, toqether:with ﬁeasurement conditions at the time the
measurement picture is obtained prior to a scale-down imaging
process. When the measurement is started or the measurement
conditions are otherwise changed, the measurement conditions
are set as those obtained from the measurement picture prior
to the scale-dowﬂ processing with one of the reduced image
examples thus selected as an index while 2 list of image
examples is indicated on a display and read from a memory
unit for ultrasonlq measurznq Purposes. _iﬁ' '

When a reduced Lmage example or whet is simllar to the

example desired by an operator is selected, proper measure-

spection and imagznq lnstrument. When the operator wants to
change or switch the measurement picture, moreover, he/she is
‘able to make ultrasonic measurement on confirming what the
subsequent image is like or what an image is desired to be

selected by means of the reduced image example beforehand.

(Figuré 1)
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