US 20140024939A1
ao) United States

12) Patent Application Publication (o) Pub. No.: US 2014/0024939 A1

KATO et al. (43) Pub. Date: Jan. 23, 2014
(54) PORTABLE ULTRASOUND DIAGNOSIS Publication Classification
APPARATUS
(51) Imt.ClL
(71)  Applicants: Toshiba Medical Systems Corporation, A6IB 8/14 (2006.01)
Otawara-shi (JP); Kabushiki Kaisha (52) US.CL
Toshiba, Minato-ku (JP) CPC oo, A61B 8/14(2013.01)
USPC .o 600/443

(72) Inventors: Tooru KATO, Nasushiobara-shi (JP);
Mikihito HAYASHI, Otawara-shi (JP); (57) ABSTRACT
Kanta KOBUCHI, Otawara-shi (JP)
A portable ultrasound diagnosis apparatus includes: an ultra-

(73) Assignees: Toshiba Medical Systems Corporation, sound probe that transmits and receives an ultrasound wave to
Otawara-shi (JP); Kabushiki Kaisha and from a subject; a processing unit being connected to the

Toshiba, Minato-ku (JP) ultrasound probe and including a generating unit that gener-

ates image data of the subject on the basis of an ultrasound

(21)  Appl. No.: 14/035,017 signal received by the ultrasound probe; a display controlling
unit that exercises control so as to cause the image data to be

(22) Filed: Sep. 24, 2013 displayed by an information terminal being connected to the

L processing unit and having a display unit; and an identifying
Related U.S. Application Data unit that performs an identifying process on the basis of
(63) Continuation of application No. PCT/JP12/80589, identification information of the information terminal. The

filed on Nov. 27, 2012. display controlling unit exercises control so that the informa-
tion terminal displays a diagnosis image area while varying
(30) Foreign Application Priority Data the size thereof relative to the size of the display unit, in
accordance with a result of the identifying process by the
Nov. 28,2011  (JP) wecervrrrierreeeivererceerenene 2011-259638 identifying unit.
(32
BATTERY
<20
PROCESSING UNIT
¢31
ELECTRIC
POWER SUPPLY
CIRCUIT
! (27 26
21
R S CON-
: GENERATING UNIT | |TROLLING| [FROGRAN
i 22 ¢24 ! UNIT 4
H ¢23 ¢25 ) ¢30 540
g10 1 1 |TRANSMIT- o ngRAgE : | INFOR
! | TING AND - : CONNEC- ¥
ULTRASOUND | | - L{ IMAGE H—_MATION
—RECEIVING[] CONVER- CESSING ; TING UNIT
PROBE i | creurr TER Cirourr | | MEMORY | | (28 TERMINAL
77777777 DISPLAY
CIRCUIT




Patent Application Publication  Jan. 23,2014 Sheet 1 of 16 US 2014/0024939 A1

FIG.1
41 40
L
220 30 a / \w
\ Y




US 2014/0024939 A1

Jan. 23,2014 Sheet 2 of 16

Patent Application Publication

390dd

aANNOSYHLIN

LINDYHID
AVidsIa
TYNINSEL 8z° 1IN0YID w3l Lnouo | |
NOILVIN LINA ONLL _ >m%_>_m__>_ || onIss30 | -ygaNnoo oNiaEoas
-"OANI O3NNOD | FOVA -O¥d an aNv ONIL |
" IOV -LINSNV¥1| !
o> 0g> L Gge < £z° < i
AHOWZN LINA m ¥T (44 m
Wvuoowd| [ONITIoEL i LINMONLVEEN3S ;
NOD :
1z
9c° 1z°
LINDYID
ATddNS Yamod
oS IReERE!
Le>
LINN ONISS300¥d
oz~
AM3LLVS
ze?

vZ'oOld

oL>




Patent Application Publication  Jan. 23,2014 Sheet 3 of 16

FIG.2B

PROGRAM MEMORY

DISPLAY CONTROL
SOFTWARE
COMPONENT

FIRST
SOFTWARE
COMPONENT

SECOND
COMPONENT

THIRD
COMPONENT

SOFTWARE [

SOFTWARE [

IDENTIFYING

COMPONENT

26

—1—105

[~1—101

[~~1—102

~—~——103

SOFTWARE [ ~1—104

US 2014/0024939 A1



Patent Application Publication  Jan. 23,2014 Sheet 4 of 16 US 2014/0024939 A1

FIG.3A
INTERNET
TERMINAL
41 | INFORMATION [ 40
/‘L £ S\
o (7 S
S —_
\ /)
10
FIG.3B
41 40
f(‘ )
20 (] A\
MODEL NUMBER:
ABC ......
[LIST OF MODEL §: 19

NUMBERS]
10




Patent Application Publication  Jan. 23,2014 Sheet 5 of 16 US 2014/0024939 A1

FIG.4

( smrr )

\ 4

CONNECT INFORMATION TERMINAL S1
40 TO PROCESSING UNIT 20

. 4
IDENTIFY INFORMATION TERMINAL
40 BY USING IDENTIFYING
SOFTWARE COMPONENT 104

HAVE
SOFTWARE COMPONENTS
BEEN INSTALLED?

YES

IS
INFORMATION TERMINAL
MEDIUM-SIZED?

YES

v §S4a
FIRST SOFTWARE COMPONENT 101
EXERCISES CONTROL
S S5 ' >
|
INFORMATION TERMINAL ! £
SMALL-SIZED?
v ¢S5a
SECOND SOFTWARE COMPONENT
102 EXERCISES CONTROL
| .
S >
INFORMATION YES
TERMINAL PERSONAL
COMPUTER? ! s6a

THIRD SOFTWARE COMPONENT 103
EXERCISES CONTROL

d

\ §S7 v

DISPLAY MESSAGE START DIAGNOSIS PROCEDURE I




Patent Application Publication  Jan. 23,2014 Sheet 6 of 16 US 2014/0024939 A1

FIG.5A

43 43 43 43 43

LVE | MEASURE | DoPPLER [ cOoLOR | CINE

5%

>
2
%
%

FREEZE

B 43
A XAR)
Ets RN
Lo 0
~1 F30s s
S0 !
F o nges KR
ey RN
Ahitehiet SEERAEHRY
sl SRy
e SRR
frirns RRUCIRESI
s R
AR SaR
fr SRy GEAREERE
RS, SECGREAON
B e RO
R ROARERS
TSR CasnBrIEe,
P SIS
e, TIRRHNIEEEES
SR RSN
SRR RS
ATty SRR,
PRl SRR,
SRR BEEERIELAANS
SIS S
[t BOREREEE
AT PR
st RSLODEEE
AR EEER SERRAREEES
R R ks
RARBRRIRR SRS
f S oriasereseods SRR
SRR R
EIEELA A SRR
BRIk K KRR
HE G

L~ 43

SAVE
T

44

1G.5B

LIVE MEASURElDOPPLER COLOR I CINE

FREEZE

41~

o
(
]
[
SAVE

-~ 1 11



Patent Application Publication  Jan. 23,2014 Sheet 7 of 16 US 2014/0024939 A1

o /\ 4 2
e
BEEE
s
AR,
S
BELSGEIIN 53
e )
R
KR IAS LE L XX AL
TR ESBARARE
RGO
GENERaR IR
1 S— R N
ek LSRRt
X85 REBXA
BN
R
ettt
AR
hiiahbibdy
hiettiitid
RARGNEE)

X
o
o
i
3
s

)
o)
SR,
RN
BESRAR
R R R OR A
ot
Attt
AR
AN
B
et A ‘eatehiteatsteh
PSRRI )
R AR AR A,
fo R iyttt
AL LTSNS, CEAAN XA

CHANGE
FREEZE MODE SAVE
T T

43

43

205

RRRLIAHD.
s
B EEOERNe00000
R S T O
fos S

L bt

el gy
Solddide bl )
2

43—

FREEZE

%
A
et
R O IR )

X I

R R R S
sttt inaria i,
T T s

T A R elgtet s AR ]
B A DA Y SR
T T L L T B
A O L A SIS e 95
SEAELER o
Aneer s B
[ AN RTINS S
o

CHANGE
MODE

&3

2s
5
2
e
3

<
EreEaaRa
R

e
o
% S S SR
SEREIREhEIE

X0
[ SR
o055
i

7
e
o5

43

e

3
e
8%
%

o

e
e

o
S
25X

%
X
0%
%

AR

R RIS CBEBCN
3 BB
Ty ey L T Oy T AT SR S ety
T R G R,
A A )
e e e
SRR ReaCnaEhaNtgna s
i
L
SR
e Do
5

3
S
2
o
2
5
2
s
SRR
)
X
=
2
S
%

s

o
0
%5

0
2

A,
2

o
5
:‘o
¥l

s

o
(o
253
L,
S
e
T
&

SAVE

2
oS
¥t

S
s
o
2
28
2
8

A3
S
KSBZ2
T

23

%
2
X0
e
=
2
a%?

R
SR
SRR
ARRECHELY
SXATLRE

%
55

R
sa%
S

it
BRI
A

&

o

s
35

RN
iy
e i el
2 R A S R AR AR,
e, SR

AN
o 0
o3t

A XER LI T
LR AR R
e it
e i
SR S SRR SR
R RN AR NI INAR NI SN AR Kt e RN 2
L,
L LRSI
R s
JR AR RARA AR IEAHIAN S AR RN oo
) R
[l Ry 7
S Y
By e R A T s e s s P AR FE R
AR P s
B R AN R ST e e RS

42




Patent Application Publication

FIG.6C

Jan. 23,2014 Sheet 8 of 16

48

TVOOT | MHOMLAN

[Rone

R

e

ot

Pl

el

s 6 KX LR

e S e

s Rt

B R e

P A R

o Ll K X K M X X

B R e B R X MR B 250
S e

1 LY, SAAARARAABANNS

| S

s

] S0

| ot

1

42

~}42

e,
it
IS Y e A
TR

ARARBARAS

e

A

N

EERTER e e s s

A A R RSN I RN
5

%)

e
5%
aEE

hEE
e

o
T
i

i

c
¥

X
4

R
R
)

A%

23
253
3
2
S
o3

¥
3
2
%
8
3
S
2
o2
S
e
oF
5

e
S

RIS
Wttty

HES ey
e et
CEEA e AT A

& i

ol

po

1

US 2014/0024939 A1



Patent Application Publication

43

LIVE

43

Jan. 23,2014 Sheet 9 of 16

43

FIG.7

43

43

[ MEASURE | DOPPLER

| coLor |

CINE

SRR
(R

K
Joeiass

AT e!
o0

i
s

DR )
AR

o

i)
frEssateattit)
P e S
R
T s
R BT T s e T

B s
R S AR RR0e)
e
HERE QR P
fise R
SRRt e
AR

[t
s b aii
S SRIoatet .,...‘.
S S '0%'3
st .mm..:'::
G
mfa.'.’.'.'.w.:.;.' SRR

s L)

freasangei "2'3~"i':~‘-i~t :m

2o Sarsi

3

L)

)

5
2

%t

GAIN

EN-
LARGE

FREEZE

RE-
DUCE

CHANGE
BUTTONS

SAVE

US 2014/0024939 A1

> 43




Patent Application Publication  Jan. 23,2014 Sheet 100f16  US 2014/0024939 A1

FIG.8A

~
2011/10/5
PANCREAS
> 47
-/
| @ |asc|oer| ™
GHI | JkL | mNo
41~ pars| TUV [wxyz
N
| |
1N J
v




Patent Application Publication

47 <

Jan. 23,2014 Sheet 11 of 16

US 2014/0024939 A1

FIG.8B

| |>
FIG.8C

2011/10/5




Patent Application Publication  Jan. 23,2014 Sheet 120f16  US 2014/0024939 A1

FIG.9

IMAGE DATA, PATIENT
INFORMATION, etc--

480 / )
a i )

R

20




Patent Application Publication  Jan. 23,2014 Sheet 130f16  US 2014/0024939 A1

(40
INFORMATION
TERMINAL
-20 4
; 727 |
. |conTROLLING ¢ |
é UNIT (26 é
| DENTIFYING | _1o4| | |
! SOFTWARE E
! COMPONENT i
; [ 105 5
¢ 101 |
| FIRST SOFTWARE] ...__| | i
| COMPONENT | 1
| TN
| SECOND A
| SOFTWARE |- i
| COMPONENT L
| (103 L
; THIRD SOFTWARE|_____| : i
; COMPONENT |
E g2 DISPLAY CONTROL §
i GENERATING SOFTWARE COMPONENT i
5 UNIT PROGRAM MEMORY |
(10
ULTRASOUND

PROBE




Patent Application Publication  Jan. 23,2014 Sheet 140f16  US 2014/0024939 A1

FIG.11

( START ’
CONNECT INFORMATION TERMINAL 51
40 TO PROCESSING UNIT 20

A 4
IDENTIFY INFORMATION TERMINAL
40 BY USING IDENTIFYING
SOFTWARE COMPONENT 104

HAS
SOFTWARE COMPONENT
BEEN INSTALLED?

YES

IS
INFORMATION TERMINAL
MEDIUM-SIZED?

YES

v §S4a
| INSTALL FIRST SOFTWARE I

COMPONENT 101
S5 L
YES

A 4

IS
INFORMATION TERMINAL
SMALL-SIZED?

v §S5a
INSTALL SECOND SOFTWARE
COMPONENT 102
IS S6 >
INFORMATION YES
TERMINAL PERSONAL

COMPUTER? il 5-S6a

NO INSTALL THIRD SOFTWARE
COMPONENT 103

v 537 f

| DISPLAY MESSAGE I START DIAGNOSIS PROCEDURE I

v
¢
Y.

END




Patent Application Publication  Jan. 23,2014 Sheet 150f16  US 2014/0024939 A1

.40
{INFORMATION TERMINAL
| (100
| [SOFTWARE COMPONENT 104 i
| IDENTIFYING
| SOFTWARE :
! COMPONENT |
| g5 ||
| [pIsPLAY CONTROL SOFTWARE
| [COMPONENT ¢ 101 (102 (108 ||
FIRST SOFTWARE SSE%RE{E THIRD SOFTWARE
COMPONENT COMPONENT COMPONENT |
| DISPLAY UNIT |41

¢ 100
SOFTWARE COMPONENT
101~ L 103

FIRST
SOFTWARE
COMPONENT

THIRD
SOFTWARE
COMPONENT

SECOND
SOFTWARE
COMPONENT

102



Patent Application Publication  Jan. 23,2014 Sheet 16 of 16  US 2014/0024939 A1

FIG.14

( START ’

CONNECT INFORMATION TERMINAL
40 TO PROCESSING UNIT 20

HAS
SOFTWARE COMPONENT
BEEN INSTALLED?

YES

INSTALL SOFTWARE COMPONENT
100

IS
INFORMATION TERMINAL
MEDIUM-SIZED?

YES

v §S4a
FIRST SOFTWARE COMPONENT 101
EXERCISES CONTROL
IS YES .
INFORMATION TERMINAL
SMALL-SIZED?
\ 4 gSoa
SECOND SOFTWARE COMPONENT
102 EXERCISES CONTROL
IS S6 >
INFORMATION YES
TERMINAL PERSONAL
COMPUTER? i1l S.ssa

EXERCISES CONTROL
¢S7 v<
DISPLAY MESSAGE START DIAGNOSIS PROCEDURE
|

THIRD SOFTWARE COMPONENT 103 I

&
<
y

A

( eno )




US 2014/0024939 Al

PORTABLE ULTRASOUND DIAGNOSIS
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation of International
Application No. PCT/JP2012/080589, filed on Nov. 27,2012
which claims the benefit of priority of the prior Japanese
Patent Application No. 2011-259638, filed on Nov. 28, 2011,
the entire contents of which are incorporated herein by refer-
ence.

FIELD

[0002] Embodiments described herein relate generally to a
portable ultrasound diagnosis apparatus.

BACKGROUND

[0003] Inrecentyears, there has been a demand for further
technical development in hand-held-type ultrasound diagno-
sis apparatuses due to the importance of home medical care.
Being compact and having excellent portability, hand-held-
type ultrasound diagnosis apparatuses make it possible to
perform a diagnosis procedure regardless of location. Thus,
the convenience of hand-held-type ultrasound diagnosis
apparatuses is recognized as enabling medical doctors to visit
patients’ residences and perform diagnosis procedures. To
realize the portability of the apparatuses, however, the size of
the monitor screens is limited.

[0004] As the apparatuses become more compact, the oper-
ating units also become relatively smaller, which degrades the
operability. The size of the monitor screens (visibility) and
the easiness to carry the monitors (portability) are in a rela-
tionship of antinomies, and there is an ongoing demand for
fulfilling the requirements for both.

[0005] To cope with this situation, although itis possible to
usea television (TV), which is usually available in any house-
hold, as a monitor, the diagnosis procedures in that situation
would need to be performed only in the vicinity ofthe TV, and
it would be difficult to perform the diagnosis procedures in
desired locations such as on a bed.

[0006] In addition, information terminals such as smart-
phones and tablet terminals have become significantly popu-
lar in recent years, and different companies offer different
types of products. Because of intuitive operations, those
information terminals are easy for everyone to use. Further,
because of communication functions, those information ter-
minals are also capable of transmitting and receiving data.
Thus, those information terminals are very much expected to
be useful in the medical field. However, the size of the moni-
tor screens of the information terminals that are in practical
use vary greatly, from small ones such as those on portable
phones to large ones close to the size of a TV screen. When a
diagnosis image needs to be displayed on an information
terminal for use in the medical field, the display size of the
diagnosis image will change so as to fit the size of the monitor
screen, which varies greatly. Thus, in some situations, the
diagnosis image may be displayed in a size that is not suitable
for a diagnosis procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG.1isa schematic drawing of an overall configu-
ration according to a first embodiment;

Jan. 23,2014

[0008] FIG. 2A and FIG. 2B are block diagrams of an
overall configuration according to the first embodiment;
[0009] FIG. 3A and FIG. 3B are schematic drawings of a
method for identifying an information terminal according to
the first embodiment;

[0010] FIG. 4is a flowchart illustrating a flow of a series of
operations according to the first embodiment;

[0011] FIG. 5A and FIG. 5B are schematic drawings of an
exemplary diagnosis screen on a display unit controlled by a
first software component according to the first embodiment;
[0012] FIG. 6A, FIG. 6B and FIG. 6C are schematic draw-
ings of an exemplary diagnosis screen on a display unit con-
trolled by a second software component according to the first
embodiment;

[0013] FIG. 7 is a schematic drawing of an exemplary diag-
nosis screen on a display unit controlled by a third software
component according to the first embodiment;

[0014] FIG. 8A, FIG. 8B and FIG. 8C are schematic draw-
ings of an exemplary text input screen on a display unit
controlled by the first to the third software components
according to the first embodiment;

[0015] FIG. 91is a schematic drawing illustrating how data
is transmitted and received by a communication means with
which an information terminal is provided according to the
first embodiment;

[0016] FIG. 10 is a block diagram of an overall configura-
tion according to a second embodiment;

[0017] FIG. 11 is a flowchartillustrating a flow of a series of
operations according to the second embodiment;

[0018] FIG. 12 is a block diagram of a method for control-
ling the information terminal according to a third embodi-
ment;

[0019] FIG. 13 is a Venn diagram illustrating a relationship
among software components according to the third embodi-
ment; and

[0020] FIG. 14 is a flowchartillustrating a flow of a series of
operations according to the third embodiment.

DETAILED DESCRIPTION

[0021] A portable ultrasound diagnosis apparatus accord-
ing to an embodiment includes an ultrasound probe, a pro-
cessing unit, a display controlling unit, and an identifying
unit. The ultrasound probe is configured to transmit and
receive an ultrasound wave to and from a subject. The pro-
cessing unit is connected to the ultrasound probe and includes
a generating unit configured to generate image data of the
subject on a basis of an ultrasound signal received by the
ultrasound probe. The display controlling unit is configured
to exercise control so as to cause the image data to be dis-
played by an information terminal being connected to the
processing unit and having a display unit. The identifying unit
is configured to perform an identifying process on a basis of
identification information of the information terminal. The
display controlling unit exercises control so that the informa-
tion terminal displays a diagnosis image area while varying a
size thereof relative to a size of the display unit, in accordance
with aresult of the identifying process by the identifying unit.
[0022] Exemplary embodiments for implementing the dis-
closure herein will be explained below.

[0023] An overview of a portable ultrasound diagnosis
apparatus according to a first embodiment will be explained,
with reference to FIG. 1.

[0024] FIG. 11is a schematic drawing for explaining a rela-
tionship between a portable ultrasound diagnosis apparatus
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and an information terminal 40 according to a first embodi-
ment. A processing unit 20 has an ultrasound probe 10 con-
nected thereto and is provided with a connecting unit 30
connectable to the information terminal 40. On the basis of
information about the information terminal 40 connected to
the processing unit 20, the processing unit 20 exercises con-
trol in accordance with the type of the information terminal
40. Further, the processing unit 20 generates image data from
signals obtained from the ultrasound probe 10 and exercises
control so as to cause the image data and operation buttons 43
to be optimally displayed on a display unit 41 with which the
information terminal 40 is provided. FIG. 2A is a block dia-
gram for explaining a relationship among those functional
units.

[0025] Theultrasound probe 10 is configured to generate an
ultrasound wave by causing an ultrasound transducer element
provided at a tip end thereof to mechanically vibrate and to
emit the ultrasound wave toward a subject. The emitted ultra-
sound wave propagates through the subject’s body and is
repeatedly reflected on a surface of discontinuity of acoustic
impedances during the propagation, so that reflected waves
are received by the ultrasound probe 10.

[0026] The processing unit 20 includes: a generating unit
21 configured to generate an ultrasound image; the connect-
ing unit 30 connectable to the information terminal 40; and an
electric power supply circuit 31 configured to supply electric
power from a battery 32 (not shown in FIG. 1) connected to
the processing unit 20. Further, the processing unit 20
includes: a storage unit such as a program memory 26 pro-
vided with software used for causing the ultrasound image
generated by the generating unit 21 to be displayed on the
display unit 41; and a controlling unit 27 configured to exet-
cise control for, for example, changing an image mode and
having data written to a memory. Further, the processing unit
20 also includes a display circuit 28 configured to cause
various types of ultrasound images to be displayed on the
display unit 41, according to an instruction from a display
control software component 105 provided in the controlling
unit 27.

[0027] Further, the processing unit 20 also includes one or
more minimum operation switches or a monitor (not shown)
to be used for controlling the information terminal 40 con-
nected thereto. For example, the operation switches provided
for the processing unit 20 serve as an electric power switch for
switching between an activated state and a terminated state of
the processing unit 20 and as a connection switch for instruct-
ing a connecting process between the connecting unit 30 and
the information terminal 40. In this situation, the electric
power supply for driving the processing unit 20 and the ultra-
sound probe 10 may be obtained from the battery 32 directly
connected to the processing unit 20 or may be obtained from
the information terminal 40 while the information terminal 40
and the connecting unit 30 are physically connected to each
other.

[0028] The generating unit 21 includes a transmitting and
receiving circuit 22, an Analog/Digital (A/D) converter 23, an
image processing circuit 24, and an image memory 25. The
transmitting and receiving circuit 22 is configured to transmit
and receive the ultrasound waves from the ultrasound probe
10. The A/D converter 23 is configured to convert ultrasound
signals received by the ultrasound probe 10 into digital sig-
nals. After that, the image processing circuit 24 processes the
digital signals from the A/D converter 23 and generates image
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data in various modes such as a B-mode, an M-mode, a
Doppler mode, and a color Doppler mode.

[0029] The program memory 26 has stored therein (FIG.
2B): a first software component 101, a second software com-
ponent 102, and a third software component 103 configured
to exercise screen control corresponding to the information
terminal 40 being connected; an identifying software compo-
nent 104 configured to identify the information about the
information terminal 40; and the display control software
component 105 configured to control display of images. The
image memory 25 is configured to store therein the image
data generated by the generating unit 21 and to transmit the
image data to the controlling unit 27.

[0030] The connecting unit 30 is connectable to an external
terminal such as the information terminal 40 and includes a
physically-connectable connector or a wireless means. When
having received an instruction from the controlling unit 27,
the connecting unit 30 transmits the image data read from the
image memory 25 to the information terminal 40 or transmits
one of the first to the third software components read from the
program memory 26 to the information terminal.

[0031] The information terminal 40 is a device that has the
display unit 41 and may be a medium-sized information ter-
minal such as a tablet terminal, a small-sized information
terminal such as a smartphone, or a personal computer. Each
device is identified by the size of the display unit 41 or the
like. Further, the information terminal 40 has a communica-
tion function to enable communication with an external
source. It is preferable if the information terminal 40 has a
wireless function realized by an infrared ray or the like.
[0032] The controlling unit 27 includes a Central Process-
ing Unit (CPU) and is configured to control the constituent
elements by executing the software components stored in the
program memory 26.

[0033] The identifying software component 104 is config-
ured to obtain identification information corresponding to the
type of the information terminal 40 and to specify a software
component to be executed from among the first to the third
software components included in the display control software
component 105 stored in the program memory 26, on the
basis of the obtained identification information. The identi-
fying software component 104 is configured to specify the
first software component 101 ifthe information terminal 40 is
a medium-sized information terminal, to specify the second
software component 102 if the information terminal 40 is a
small-sized information terminal, and to specify the third
software component 103 if the information terminal 40 is a
personal computer.

[0034] The identification information of the information
terminal 40 identified by the identifying software component
104 is, for example, information about the size of the display
unit 41 provided for the information terminal 40, information
related to the model of the information terminal 40 (e.g., a
model number), or information indicating whether an oper-
ating unit (e.g., a touch panel and/or a keyboard, or a pointing
device) is present or not. The size may be expressed as the
actual dimensions of the display unit 41 or as the number of
pixels. The identification information may be obtained by
extracting information from the information terminal 40
through communication with the information terminal 40 by
causing the processing unit 20 to execute the identifying
software component 104 or may be obtained by using the
communication function of the information terminal 40. If the
obtained identification information indicates a size, the iden-
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tifying software component 104 classifies the connected
information terminal 40 by comparing the size with a thresh-
old value that is stored in the identifying software component
104 in advance and is used for identifying the size. The
identifying software component 104 thus selects the software
component to be specified, on the basis of the classification.
[0035] The identifying software component 104 according
to the first embodiment classifies the information terminal 40
connected to the processing unit 20 as one of the three types
of information terminals, i.e., a medium-sized information
terminal, a small-sized information terminal, or a personal
computer, and specifies the software component correspond-
ing to the classification. More specifically, for example, the
identifying software component 104 first judges whether the
information terminal 40 has a touch panel. Subsequently, the
identifying software component 104 judges, with respect to
the size of the display unit 41 obtained by the identifying
software component 104, whether the resolution is equal to or
higher than 640x480 or not. If the information terminal 40 has
a touch panel and the resolution is equal to or higher than
640x480, the identifying software component 104 deter-
mines that the information terminal 40 is a medium-sized
information terminal (explained later). If the resolution is
lower than 640x480, the identifying software component 104
determines that the information terminal 40 is a small-sized
information terminal.

[0036] Further, if the resolution of the display unit 41 is
equal to or higher than 640x480, while the information ter-
minal 40 has no touch panel, but has an operation function
provided with a keyboard and/or a pointing device, the iden-
tifying software component 104 determines that the informa-
tion terminal 40 is a personal computer, and not a medium-
sized information terminal. When having determined the
classification of the information terminal 40 in this manner,
the identifying software component 104 specifies the soft-
ware component that matches the determined classification.
[0037] The identifying software component 104 may be
included in the controlling unit 27.

[0038] Thedisplay control software component 105 is con-
figured to control the image processing circuit 24 that
changes the mode of the image data into one of the modes
selected from among the B-mode, the M-mode, the Doppler
mode, the color Doppler mode, and the like and is configured
to cause the image data transmitted from the image memory
25to be displayed by the information terminal 40. Further, the
display control software component 105 is configured to
cause operation buttons used for changing the display and
storing images to be displayed on the display unit 41 of the
information terminal 40. Further, the display control software
component 105 selects and executes the one of the software
components specified by the identifying software component
104 from among the first to the third software components.
[0039] The first software component 101 controls display/
operation systems when the information terminal 40 is a
medium-sized information terminal. The display unit 41 of
the information terminal 40 is provided with the operation
buttons used for changing the mode of the image data, chang-
ing the display, and storing images.

[0040] The second software component 102 controls dis-
play/operation systems when the information terminal 40 is a
small-sized information terminal. Because the display screen
is smaller than the display screen controlled by the first soft-
ware compounent 101, the second software component 102
displays, on the display unit 41 of the information terminal
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40, only required minimum operation buttons that are in a
smaller quantity than the quantity of the operation buttons
displayed by the first software component 101.

[0041] Thethird software component 103 controls display/
operation systems when the information terminal 40 is an
information processing terminal such as a personal computer
that has the display unit 41 of which the size is equal to or
larger than the display unit 41 of a medium-sized information
terminal and is also provided with a keyboard and a pointing
device used for controlling the position of a cursor. Because a
personal computer is provided with a keyboard, the text input
screen can be simpler than those controlled by the first soft-
ware component 101 and the second software component
102. Further, because inputs are made through the keyboard
and not through a touch panel, the pointing device is used for
controlling the cursor and the like during a diagnosis proce-
dure.

[0042] In this situation, as for the medium-sized informa-
tion terminal according to the first embodiment, the display
unit 41 of the information terminal provided with the touch
panel is larger than the display unit of a portable phone, and
the weight and the shape thereof are suitable for carrying the
information terminal. The resolution of the display unit 41 is
assumed to exceed 640x480 pixels, which is commonly used
as a resolution level of ultrasound images, for example. In
contrast, the display unit 41 of a small-sized information
terminal is smaller than that of a medium-sized information
terminal and is approximately the same size as the display
unitofa portable phone, for example. Further, the display unit
41 of a small-sized information terminal is assumed to have a
touch panel installed therein, like the display unit of a
medium-sized information terminal. Further, according to the
first embodiment, the information terminal 40 is not neces-
sarily required to have a telephone function.

[0043] The first software component 101, the second soft-
ware component 102, and the third software component 103
according to the first embodiment do not necessarily have to
be independent of each other. When not independent, the
software components share one or more functions such as a
basic control function for displaying a diagnosis image, for
example.

[0044] FIGS. 3A and 3B are conceptual drawings of
examples of identifying the information terminal 40.

[0045] As shown in FIG. 3A, the processing unit 20
accesses the Internet via the communication function of the
information terminal 40 and obtains the identification infor-
mation of the information terminal 40 from an external stor-
age device (not shown) connected to the Internet. For
example, the external storage device stores therein informa-
tion associating model numbers with sizes of the display unit
41. The processing unit 20 recognizes the size of the infor-
mation terminal 40 by obtaining the model number of the
information terminal 40 from a memory of the information
terminal 40 and further obtaining the information about the
size corresponding to the model number from the external
storage device. The processing unit 20 obtains the identifica-
tion information of the information terminal 40 through the
communication function provided on the information termi-
nal 40 side. The identification information is, as explained
above, the information regarding the size and the operating
unit of the display unit 41, for example. The identifying
software component 104 classifies the information terminal
40 according to the size and the type of the operation function
of the display unit 41. Alternatively, another arrangement is
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also acceptable in which, as shown in FIG. 3B, correspon-
dence information between model numbers of the informa-
tion terminal 40 connectable to the processing unit 20 and the
classification is stored on the processing unit 20 side in
advance, so as to identify the information terminal 40 by
referring to the model number of the information terminal 40
being connected.

[0046] Next, an operation of the portable ultrasound diag-
nosis apparatus according to the first embodiment will be
explained.

[0047] FIG. 4 is a flowchart according to the first embodi-
ment.
[0048] At step S1, the operator connects the information

terminal 40 to the processing unit 20. The information termi-
nal 40 may directly be connected to the connecting unit 30 of
the processing unit 20. Alternatively, if the information ter-
minal 40 includes a wireless means, the operator operates the
processing unit 20 or the information terminal 40 so as to start
wireless communication.

[0049] At step S2, the identifying software component 104
included in the processing unit 20 obtains the identification
information of the information terminal 40, which is con-
nected to the processing unit 20 as a result of step SI.

[0050] At step S3, on the basis of the identification infor-
mation obtained at step S2, the identifying software compo-
nent 104 judges whether the information terminal 40 con-
nected to the processing unit 20 has already installed therein
the first to the third software components (explained later) or
other software components used for controlling the display/
operation system. If the software components have been
installed (step S3: Yes), because there is no need to exercise
control from the processing unit 20 side, the installed soft-
ware component is run so as to control the display/operation
system, and the process proceeds to the diagnosis procedure.
If the software components have not been installed (step S3:
No), the process proceeds to step S4.

[0051] At step S4, on the basis of the information obtained
at step S2, the identifying software component 104 judges
whether the information terminal 40 is a medium-sized infor-
mation terminal by determining the size of the display unit 41
of the information terminal 40 connected to the processing
unit 20 and judging whether a touch panel is provided or not
that can be used for performing an operation on a diagnosis
image 1 displayed on the display unit 41. If the information
terminal 40 is a medium-sized information terminal (step S4:
Yes), the process proceeds to step S4a. If the information
terminal 40 is not a medium-sized information terminal, the
process proceeds to step S5. In this situation, for example, if
the resolution of the display unit 41 is equal to or higher than
640x480, and also, a touch panel is provided, as mentioned
above, the identifying software component 104 determines
that the information terminal 40 is a medium-sized informa-
tion terminal.

[0052] At step S4a, the identifying software component
104 specifies the first software component 101. On the basis
of the specified result, the display control software compo-
nent 105 executes the first software component 101. The first
software component 101 thus controls the display/operation
system of the information terminal 40 connected to the pro-
cessing unit 20, and the process proceeds to the diagnosis
procedure.

[0053] At step S5, on the basis of the information obtained
at step S2, the identifying software component 104 judges
whether the information terminal 40 is a small-sized infor-
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mation terminal by determining the size of the display unit 41
of the information terminal 40 connected to the processing
unit 20 and judging whether a touch panel is provided or not
that can be used for performing an operation on the diagnosis
image 1 displayed on the display unit 41. If the information
terminal 40 is a small-sized information terminal (step S5:
Yes), the process proceeds to step S5a. If the information
terminal 40 is not a small-sized information terminal (step S5:
No), the process proceeds to step S6. In this situation, for
example, if the resolution of the display unit 41 is lower than
640x480, and also, a touch panel is provided, as mentioned
above, the identifying software component 104 determines
that the information terminal 40 is a small-sized information
terminal.

[0054] At step S5a, the identifying software component
104 specifies the second software component 102. On the
basis of the specified result, the display control software
component 105 executes the second software component
102. The second software component 102 thus controls the
display/operation system of the information terminal 40 con-
nected to the processing unit 20, and the process proceeds to
the diagnosis procedure.

[0055] At step S6, on the basis of the information obtained
at step S2 indicating whether a touch panel and/or a keyboard
or a pointing device is provided, the identifying software
component 104 checks to see whether the information termi-
nal 40 is a personal computer. If the information terminal 40
is a personal computer (step S6: Yes), the process proceeds to
step S6a. If the information terminal 40 is not a personal
computer (step S6: No), the process proceeds to step S7. In
this situation, if the information terminal 40 has no touch
panel, but has a pointing device, the information terminal 40
is determined to be a personal computer.

[0056] At step Sé6a, the identifying software component
104 specifies the third software component 103. On the basis
of the specified result, the display control software compo-
nent 105 executes the third software component 103. The
third software component 103 thus controls the display/op-
eration system of the information terminal 40 connected to
the processing unit 20, and the process proceeds to the diag-
nosis procedure.

[0057] At step S7, the display control software component
105 causes the display unit 41 to display a message such as
“The terminal is not compatible” so as to inform the operator
that the connected information terninal 40 is not usable as an
ultrasound diagnosis monitor.

[0058] Next, exemplary screens of the display unit 41 cor-
responding to the types of the information terminal 40 will be
explained.

[0059] FIGS. 5A and 5B illustrate exemplary monitor dis-
plays corresponding to the situation where the information
terminal 40 is a medium-sized information terminal, i.e.,
when the first software component controls the display/op-
eration system. In the following sections, characteristics of
the control exercised by the first software component 101 will
be explained.

[0060] As shown in FIG. 5A, the display unit 41 has a
diagnosis image area 42 for displaying the diagnosis image 1
in a large size, and the operation buttons 43 are provided
around the diagnosis image area 42. The operation buttons 43
include buttons for changing the mode and storing data as
well as a button for changing the display. When the display is
changed, itis possible to cause image data in a different mode
to be displayed. It is acceptable to provide an operation button
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43 1o “CHANGE MODE” so that the mode is sequentially
changed in the order of
LIVE—~Measure—~Doppler—=Color—CINE. Alternatively,
it is acceptable to cause a plurality of operation buttons 43
corresponding to the mutually-different modes to be dis-
played, so that the mode is directly changed when the opera-
tor has selected one of the operation buttons 43 that are
displayed in a row.

[0061] Itisalso acceptable to provide a control bar 44 used
for controlling the volume of gain control or the like, so that
the control is exercised by an operation performed on the
touch panel. By performing a touch operation in the diagnosis
image area 42 or on the diagnosis image 1, it is possible to
move a display region within the diagnosis image 1 and to
enlarge or reduce the diagnosis image 1.

[0062] Further, another arrangement is also acceptable in
which, every time the operator touches the diagnosis image
area 42 or the diagnosis image 1, for example, the mode
changes in the order of Scan—Freeze—Scan—Freeze. Yet
another arrangement is also acceptable in which, when the
operator performs a flick operation (i.e., while touching the
screen, the operator moves the touching position across the
diagnosis image 1 in left-and-right directions or up-and-down
directions), the mode is changed between, for example, a
color mode and a black-and-white mode. Examples of chang-
ing the mode also include changing the display region by
dividing the diagnosis image area 42 into two sections (FIG.
5B). In that situation, two images in mutually-different modes
may be displayed in the two areas, respectively. Alternatively,
when one of the two displayed images is touched, the diag-
nosis image 1 displayed in the touched area may be frozen or
released from a frozen state. Besides these examples, it is
possible to perform other various operations by using the two
areas.

[0063] Inthe present example, the operation buttons 43 are
displayed on the outside of the diagnosis image area 42 in
FIGS. 5A and 5B, however, the first embodiment is not lim-
ited to this example. It is acceptable to change the positional
arrangements of the buttons and the diagnosis image area 42,
as necessary. For example, the operation buttons 43 may be
provided in the diagnosis image area 42. Alternatively, an area
other than the diagnosis image area 42 on the display unit 41
may be used as an operation area, so that the operation buttons
43 are provided in the operation area.

[0064] FIGS. 6A, 6B, and 6C illustrate exemplary monitor
displays corresponding to the situation where the information
terminal 40 is a small-sized information terminal, i.e., when
the second software component 102 controls the display/
operation system.

[0065] Because the display area of the display unit of a
small-sized information terminal is small, it is important to
display the diagnosis image in a size as large as possible so as
to provide a display useful for a diagnosis procedure. For this
reason, the second software component 102 exercises control
in such a manner that, as shown in FIGS. 6A, 6B, and 6C, the
diagnosis image area 42 is displayed on the entire screen of
the display unit 41, that no particular operation area for the
operation buttons 43 is provided, and that required minimum
operation buttons 43 that are in a smaller quantity than the
quantity of operation buttons displayed on a medium-sized
information terminal are displayed in the diagnosis image
area 42.

[0066] For example, an arrangement is acceptable in
which, when the operator performs a touch operation in an
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operation-area calling region provided in a part of the display
unit 41 (e.g., a blank region on the outside of the diagnosis
image area 42), an operation area is temporarily displayed so
as to be superimposed on the diagnosis image area 42 so that
the operator can perform various types of operations. In that
situation, the operation buttons 43 do not have to be displayed
on the screen until the operation area is called, and also, the
display of the operation area can disappear at the same time
when the operation is finished.

[0067] While the control is exercised by the second soft-
ware component 102, the display of the tabs used for chang-
ing the mode like those used under the control of the first
software component 101 (cf. FIGS. 5A and 5B) is omitted in
order to keep the display region of the diagnosis image area
42 large. Consequently, one of the operation buttons 43 serv-
ing as a “CHANGE MODE” button is used to change the
mode.

[0068] Every time the “CHANGE MODE?” button is oper-
ated, control is exercised so as to change the mode in the order
of LIVE—=Measure—Doppler—Color—CINE. Because the
operation to change into each of the modes can be controlled
by using one button, it is possible to save the display region of
the operation buttons 43 and to keep the region assigned to the
diagnosis image area 42 larger.

[0069] Another arrangement is also acceptable in which,
similar to the first software component 101, when a touch
operation is performed in the diagnosis image area 42, the
diagnosis image 1 is frozen, enlarged, or reduced, and/or data
is stored.

[0070] Inthe present example, the operation buttons 43 are
displayed at the bottom of the diagnosis image area 42 in FIG.
6A; however, the positions of the operation buttons 43 do not
necessarily have to be fixed. It is acceptable to change the
positions as necessary. For example, an arrangement is
acceptable in which, as shown in FIG. 6B, when the diagnosis
image 1 is enlarged by performing a touch operation in the
state shown in FIG. 6A, the operation buttons 43 are auto-
matically moved to the space outside the diagnosis image 1
within the diagnosis image area 42.

[0071] When the second software component 102 exercises
control so that the diagnosis image area 42 is displayed in the
full size of the display unit 41, an arrangement is acceptable
in which, as shown in FIG. 6C, a box 48 is displayed when the
operator performs a drag operation on the diagnosis image 1
(i.e., while touching the screen, the operator continuously
moves the touching position from an area in the diagnosis
image 1 to another area). In that situation, another arrange-
ment is also acceptable in which, when the operator has
moved the dragged touch position to the box 48, the diagnosis
image 1 is stored into a memory in the information terminal or
storage on a network.

[0072] FIG. 7illustrates an exemplary monitor display cot-
responding to the situation where the information terminal 40
is a personal computer, i.e., when the third software compo-
nent controls the display/operation system. To enable the
operator to perform various types of operations (e.g., enlarg-
ing/reducing the diagnosis image 1) by using a cursor 45, a
larger quantity of operation buttons are provided. When the
operator operates one of the operation buttons 43 serving as a
“CHANGE BUTTONS” button by using the cursor 45, the
display of the operation buttons 43 is changed so that different
types of operation buttons 43 are displayed.

[0073] The control exercised over the display/operation
system by the third software component is different from the
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control exercised by the first and the second software com-
ponents in that the cursor 45 is used for operating the opera-
tion buttons 43 and that a different text input screen is used.
Another arrangement is also acceptable in which the third
software component is configured so as to display keyboard
operations in association with the control realized by the
operation buttons 43, so that the operations assigned to the
operation buttons 43 can be performed through operations on
the keyboard.

[0074] Forexample, it is possible to exercise control so that
the “SAVE” (data storing) process assigned to one of the
operation buttons 43 is realized by pressing the “S” key of the
keyboard, instead of operating the button with the cursor 45.
In that situation, it is ideal to display a corresponding key-
board over each of the operation buttons 43, so as to display
information such as “SAVE (S)”. The display to aid the opera-
tion (e.g., “(S)”) may be displayed over each of the operation
buttons 43 from the beginning or may be displayed so as to
appear depending on an operation performed on the keyboard
or the pointing device.

[0075] Next, a text input function controlled by the sofi-
ware components will be explained. In the present example, it
is assumed that a text input screen is provided no matter what
type of information terminal 40 is connected. Further, it is
also assumed that the text input screen is called by operating
one of the operation buttons 43 serving as an “INPUT TEXT”
button. FIGS. 8A, 8B, and 8C are schematic drawings of
exemplary text input screens controlled by the software com-
ponents.

[0076] FIG. 8A illustrates a text input screen (controlled by
the first software component or the second software compo-
nent) corresponding to an information terminal provided with
a touch panel, such as a medivm-sized information terminal
(e.g., atablet terminal) or a small-sized information terminal
(e.g., a smartphone). Text is input into an information input
area 47 by using information input buttons 46.

[0077] In contrast, when the information terminal 40 is a
terminal (e.g., a personal computer) provided with akeyboard
(controlled by the third software component), text is input by
using the keyboard. In that situation, when the text is input
through the keyboard, there is no need to display the character
buttons. Consequently, as shown in FIG. 8B, a simple screen
is displayed with minimum operation buttons 43, so that the
information input area 47 is displayed in a large size. Also,
another arrangement is acceptable in which, as shown in FIG.
8C, the operator is able to input text, while the diagnosis
image 1 is being displayed. Alternatively, yet another
arrangement is also acceptable in which, while the diagnosis
image area 42 is being displayed, the operator is able to input
information on the inside of the diagnosis image area 42.
[0078] By performing a touch operation while the first or
the second software component is used and by operating the
pointing device while the third software component is used,
the operator is able to input various types of information into
the information input area 47, not only text but also figures
like arrows.

[0079] FIG. 9 is a conceptual drawing of an example in
which the information terminal 40 is provided with a com-
munication function and is able to transmit and receive data
by communicating with a server. In the present example, the
“data” denotes the image data of the diagnosis image 1 or text
data representing patient information. The image data of the
diagnosis image 1 does not necessarily have to be that of an
ultrasound image. It is possible to receive an image taken by
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using any other modality and to cause the received image to
be displayed on the display screen. Further, the image
memory 25 provided for the information terminal 40 stores
therein not only the image data of the diagnosis image 1, but
also text data regarding the patient information received as an
input text. Further, the communication function of the infor-
mation terminal 40 may be used for uploading data into the
server or downloading data from the server. When the diag-
nosis image 1 or the patient information is stored, the data
may be automatically uploaded into the server. Alternatively,
another arrangement is acceptable in which the operator is
able to select only necessary data after a diagnosis procedure
and to upload the selected data.

[0080] Next, advantageous effects of the portable ultra-
sound diagnosis apparatus according to the first embodiment
will be explained.

[0081] As explained above, according to the first embodi-
ment, by simply connecting one of the various types of infor-
mation terminals 40 each having a monitor to the processing
unit 20, it is possible to conveniently use the display unit 41 of
the information terminal 40 as the ultrasound diagnosis moni-
tor. As a result, it is possible to separate the display monitor
and the processing unit 20 from each other, and it is therefore
possible to improve the two capability aspects that may con-
flict with each other, namely, the portability of the ultrasound
diagnosis apparatus and the visibility of the display monitor.
Consequently, for example, when a medical doctor visits a
patient’s residence to perform an ultrasound diagnosis pro-
cedure, the apparatus is easy to carry and convenient. At the
same time, the monitor having excellent visibility makes it
possible to perform a diagnosis procedure accurately.

[0082] Further, the portable ultrasound diagnosis apparatus
according to the first embodiment is able to conveniently use
a tablet terminal, a smartphone, or the like, which is very
widely used these days, as a display monitor. Consequently,
this feature is very useful in case of disasters and emergency.
For example, if an information terminal which a medical
doctor is using becomes unusable due to having a defect or
running out of battery, the medical doctor is able to use a
tablet terminal or a smartphone owned by his/her patient or
any other person around his/her patient.

[0083] In other words, because the display screen of the
display unit 41 is varied depending on the type of the infor-
mation terminal 40 connected to the processing unit 20, it is
possible to appropriately perform an ultrasound image diag-
nosis procedure with any information terminal regardless of
the type of information terminal 40, while information termi-
nals are available in abundance and in a great variety. For
example, when a small-sized information terminal (e.g., a
smartphone) is used as the information terminal 40, it is
possible to display the diagnosis image 1 in a large size, by
reducing the quantity of operation buttons 43, displaying the
diagnosis image area 42 on the entire screen of the display
unit 41, and providing the operation buttons 43 in a movable
manner.

[0084] As another example, if the information terminal 40
has a gyro sensor installed therein, because it is possible to
perform various types of operations by using the gyro sensor,
there 1s no need to display the operation buttons 43 for those
operations, and it is therefore possible to display the diagnosis
image 1 in a larger size. In that situation, the operation of
changing the mode may be performed by, for example, shak-
ing the information terminal 40.
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[0085] Another arrangement is also acceptable in which
movements (gestures) of the operator are recognized by a
camera provided on the front side of the information terminal
40, so that the cursor is moved or the buttons are operated
according to the recognized movements. In that situation,
with a small-sized information terminal, it is possible to dis-
play an operation screen that is more suitable for the opera-
tor’s circumstances, in accordance with the information tet-
minal being connected, e.g., to display the diagnosis image 1
on the display unit 41 in a larger size by reducing the quantity
of operation buttons 43 and allowing the operator to perform
the various types of operations by gestures.

[0086] When information has been input on the text input
screen, which is displayed when the screen display of the
information terminal 40 is changed, it is possible to store the
input data into the information terminal 40 together with the
diagnosis image 1, as the patient information or as an anno-
tation (a comment) related to the diagnosis image 1. Further,
itis also possible to store the input data into a server by using
the communication function of the information terminal 40.
Also, because it is possible to browse the stored data at hos-
pitals and the like, this feature is useful for remote medical
services.

[0087] When the display screen is divided into two sections
or when the information terminal 40 is provided with two
display screens, it is also possible to display a stored image on
one screen while displaying the diagnosis image 1 on the
other screen, so as to compare the images easily. With this
arrangement, it is possible to check progress of symptoms by,
for example, making a comparison with an image from a
previously-performed diagnosis procedure. The stored image
may be an ultrasound diagnosis image of the patient taken in
the past or may be an ultrasound diagnosis image showing a
sample case of the disease. The displayed images are not
limited to ultrasound diagnosis images and may be images
taken by using any other modality such as Computed Tomog-
raphy (CT) apparatuses, Magnetic Resonance Imaging
(MRI) apparatuses, and the like. It is possible to perform a
more advanced diagnosis procedure by using different
images in different circumstances. Further, it is also accept-
able to display an item other than images and patient infor-
mation on one of the display areas. For example, it is possible
to support an operator who is not familiar with ultrasound
diagnosis procedures by displaying a method for properly
operating the ultrasound probe 10.

[0088] Further, another arrangement is acceptable in which
the image processing circuit 24 configured to generate the
image data is omitted from the processing unit 20, so that the
function of the image processing circuit 24 is realized by the
information terminal 40. In that situation, the function (the
image generating function) of the image processing circuit 24
to generate the image data is incorporated as a part of the
functions of the first to the third software components, so that
the information terminal 40 having the software components
installed therein realizes the processing. When the informa-
tion terminal 40 is to execute the image generating function,
the connecting unit 30 transmits the digital signals processed
by the A/D converter 23, instead of the image data, to the
information terminal 40. With this arrangement, it is possible
to further simplify the calculating process performed the pro-
cessing unit 20. Consequently, it is possible to make the
processing unit 20 more compact.

[0089] The advantage effects of the first embodiment
described above can be summarized as follows: Because the
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diagnosis screen is provided in accordance with the informa-
tion terminal 40 connected to the processing unit 20, it is
possible to use any type of information terminal 40 as the
ultrasound diagnosis monitor. It is therefore possible to
improve both the portability and the operability. Further, even
a layperson who is not a medical doctor is able to perform an
ultrasound diagnosis procedure by using a device on hand
such as a tablet terminal or a smartphone and is also able to
transmit diagnosis data obtained by using the device to a
hospital. Consequently, in emergency, it is possible to, for
example, immediately perform an ultrasound diagnosis pro-
cedure before an ambulance arrives. Thus, this feature is also
useful in critical emergency situations.

[0090] Further, although a tablet terminal provided with a
monitor was used as an example of the information terminal
40 configured to display the ultrasound diagnosis image, the
exemplary embodiments are not limited to this example. For
example, another arrangement is acceptable in which the
information terminal 40 has no display monitor, but a retinal
scan display configured to directly radiate light onto the retina
and to project a picture thereon is used, so that an ultrasound
diagnosis image can be displayed on the retina. In that situa-
tion, the ultrasound probe 10 or the like is provided with
buttons and the like used for performing various types of
operations. When the ultrasound probe 10 is provided with
the buttons used for performing the operations, it is possible
to operate the ultrasound probe 10 during a diagnosis proce-
dure and to perform other operations such as to change the
diagnosis image 1 or the mode with one hand. As a result,
because the other hand is free, the operator is able to perform
other various actions that can be realized with one hand
during the diagnosis procedure (e.g., perform a diagnosis
procedure while holding the patient’s hand). With this
arrangement, it is possible to make the patient feel more
secure during the diagnosis procedure.

[0091] An overview of a portable ultrasound diagnosis
apparatus according to a second embodiment will be
explained, with reference to FIG. 10. The second embodi-
ment is different from the first embodiment in terms of the
method for controlling the information terminal. Other con-
stituent elements are not different.

[0092] FIG. 10 is a block diagram illustrating a manner in
which the identifying software component 104 provided in
the program memory 26 specifies an appropriate software
component from among the first to the third software com-
ponents included in the display control software component
105, on the basis of a result of an identifying process obtained
by the identifying software component 104, so that the speci-
fied software component is automatically installed on the
information terminal 40 side by the display control software
component 105, the information terminal 40 being connected
to the processing unit 20.

[0093] Inthe same manner as described in the first embodi-
ment, the identifying software component 104 provided in the
program memory 26 identifies the information about the
information terminal 40 connected to the processing unit 20.
On the basis of the result of the identifying process, the
identifying software component 104 specifies a software
component suitable for the information terminal 40 con-
nected to the processing unit 20, from among the first to the
third software components. After that, the display control
software component 105 causes the specified software com-
ponent to be installed in the information terminal 40. In FIG.
10, the dotted lines connecting the first software component
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101, the second software component 102, and the third soft-
ware component 103 together indicate that only one of the
software components can be installed in the information ter-
minal 40. The identifying software component 104 may be
provided in the controlling unit 27.

[0094] When the installation of the software component
has been finished, the information terminal 40 is usable as a
display monitor of the ultrasound diagnosis apparatus and is
capable of displaying picture data obtained by the generating
unit 21. Operation buttons (not shown) provided for the pro-
cessing unit 20 are used on minimal occasions such as when
connecting the information terminal 40 to the connecting unit
30, when the installation has finished, and when the informa-
tion terminal 40 is disconnected from the connecting unit 30.
The operation buttons do not need to be used during the
process of installing the software component suitable for the
information terminal 40.

[0095] Ifthe information terminal 40 connected to the pro-
cessing unit 20 has already installed therein a software com-
ponent (the first, the second, or the third software component)
used for performing a diagnosis procedure, there is no need to
install anew software component from the processing unit 20.
Thus, a diagnosis procedure is performed immediately after
the processing unit 20 and the information terminal 40 are
connected to each other. The method for controlling the dis-
play/operation system implemented by each of the software
components is the same as that described in the first embodi-
ment.

[0096] Next, an operation performed the portable ultra-
sound diagnosis apparatus according to the second embodi-
ment will be explained.

[0097] FIG. 11 is a flowchart according to the second
embodiment. The method used for determining whether the
information terminal 40 is a medium-sized information ter-
minal, a small-sized information terminal, or a personal com-
puter is the same as that described in the first embodiment.
[0098] At step S1, the operator connects the information
terminal 40 to the processing unit 20. The information termi-
nal 40 may directly be connected to the connecting unit 30 of
the processing unit 20. Alternatively, if the information ter-
minal 40 includes a wireless function, the operator operates
the processing unit 20 or the information terminal 40 so as to
start wireless communication.

[0099] At step S2, the identifying software component 104
included in the processing unit 20 identifies the information
about the information terminal 40, which is connected to the
processing unit 20 as a result of step Sl.

[0100] At step S3, on the basis of the information obtained
at step S2, the identifying software component 104 judges
whether the information terminal 40 connected to the pro-
cessing unit 20 has installed therein a software component
(one of the first to the third software components) used for
performing a diagnosis procedure. If the software component
has been installed (step S3: Yes), the installed software com-
ponent is run, so that the installed software component starts
controlling the display/operation system of the information
terminal 40, and the process proceeds to the diagnosis proce-
dure. If the software component has not been installed (step
S3: No), the process proceeds to step S4.

[0101] At step S4, on the basis of the information obtained
at step S2, the identifying software component 104 judges
whether the information terminal 40 is a medium-sized infor-
mation terminal by determining the size of the display unit 41
of the information terminal 40 connected to the processing
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unit 20 and judging whether a touch panel is provided or not
that can be used for performing an operation on the diagnosis
image 1 displayed on the display unit 41. If the information
terminal 40 is a medium-sized information terminal (step S4:
Yes), the process proceeds to step Sda. If the information
terminal 40 is not a medium-sized information terminal (step
S4: No), the process proceeds to step S5.

[0102] At step Sda, the identifying software component
104 specifies the first software component 101. On the basis
of the specified result, the display control software compo-
nent 105 causes the first software component 101 to be
installed in the information terminal 40 connected to the
processing unit 20. The installed first software component
101 thus controls the display/operation system of the infor-
mation terminal 40, and the process proceeds to the diagnosis
procedure.

[0103] At step S5, on the basis of the information obtained
at step S2, the identifying software component 104 judges
whether the information terminal 40 is a small-sized infor-
mation terminal by determining the size of the display unit 41
of the information terminal 40 connected to the processing
unit 20 and judging whether a touch panel is provided or not
that can be used for performing an operation on the diagnosis
image 1 displayed on the display unit 41. If the information
terminal 40 is a small-sized information terminal (step S5:
Yes), the process proceeds to step S5a. If the information
terminal 40 is not a small-sized information terminal (step S5:
No), the process proceeds to step S6.

[0104] At step S5a, the identifying software component
104 specifies the second software component 102. On the
basis of the specified result, the display control software
component 105 causes the second software component 102 to
be installed in the information terminal 40 connected to the
processing unit 20. The installed second software component
102 thus controls the display/operation system of the infor-
mation terminal 40, and the process proceeds to the diagnosis
procedure.

[0105] At step S6, on the basis of the information obtained
at step S4 or S5 indicating whether a touch panel and/or a
keyboard or a pointing device is provided, the identifying
software component 104 checks to see whether the informa-
tion terminal 40 is a personal computer. If the information
terminal 40 is a personal computer (step S6: Yes), the process
proceeds to step S6a. If the information terminal 40 is not a
personal computer (step S6: No), the process proceeds to step
S7.

[0106] At step S6a, the identifying software component
104 specifies the third software component 103. On the basis
of the specified result, the display control software compo-
nent 105 causes the third software component 103 to be
installed in the information terminal 40 connected to the
processing unit 20. The installed third software component
103 thus controls the display/operation system of the infor-
mation terminal 40, and the process proceeds to the diagnosis
procedure.

[0107] At step S7, the display control software component
105 causes the display unit 41 to display a message such as
“The terminal is not compatible” so as to inform the operator
that the connected information terminal 40 is not usable as an
ultrasound diagnosis monitor.

[0108] In the following sections, advantageous effects of
the portable ultrasound diagnosis apparatus according to the
second embodiment will be explained.
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[0109] According to the second embodiment, it is possible
to provide the portable ultrasound diagnosis apparatus having
excellent visibility and portability, like in the first embodi-
ment. Further, because it is possible to install the software
component corresponding to the information terminal 40 into
the information terminal 40, it is possible to perform a diag-
nosis procedure immediately when the information terminal
40 that has already installed the software component therein
is used again. In addition, because the various types of control
are exercised on the information terminal 40 side, the infor-
mation terminal 40 does not necessarily have to be connected
to the processing unit 20 when the patient information is input
and when communication with a server is performed. Conse-
quently, by disconnecting the processing unit 20 and the
information terminal 40 from each other after the diagnosis
procedure has been finished, it is possible to perform opera-
tions on the various types of data after the diagnosis proce-
dure, while excellent portability and operability are main-
tained.

[0110] An overview of a portable ultrasound diagnosis
apparatus according to a third embodiment will be explained,
with reference to FIG. 12.

[0111] The third embodiment is different from the first and
the second embodiments in terms of the method for control-
ling the information terminal 40. In the third embodiment, the
identifying software component 104 does not have to be
provided on the processing unit 20 side. A software compo-
nent installed in the information terminal 40 is configured to
identify the information terminal 40. Other constituent ele-
ments are not different.

[0112] FIG. 12 is a schematic drawing for explaining a
manner in which a software component 100 provided in the
processing unit 20 is automatically installed on the informa-
tion terminal 40 side, the information terminal 40 being con-
nected to the processing unit 20, and further, the installed
software component 100 controls the display/operation sys-
tem corresponding to the information terminal 40. In other
words, the software component 100 is a software component
that includes the first to the third software components
described in the first and the second embodiments (FIG. 13).
The third embodiment is different from the second embodi-
ment in that the software component 100 is installed at first
into the information terminal 40. FIG. 13 is a Venn diagram
illustrating an exemplary relationship among the software
component 100 and the first to the third software components.
Each of'the first to the third software components is indicated
with a circle. Each circle has intersection portions that over-
lap with one or both of the other circles and has a portion that
does not overlap. This means that, for example, because the
control exercised by the first software component 101 is dif-
ferent from the control exercised by the second software
component 102 in that a large quantity of operation buttons 43
are present on the display unit 41 (see FIGS. 5A to 6C), the
portion that exercises this type of control is such a portion of
the circle of the first software component 101 shown in FIG.
13 that does not overlap with the other circles.

[0113] After the software component 100 has been
installed, each of the software components (the first to the
third software components) corresponding to the connected
information terminal 40 controls the display/operation sys-
tem.

[0114] A flow of the procedure will be explained, with
reference to the flowchart in FIG. 14. The method used for
determining whether the information terminal 40 is a
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medium-sized information terminal, a small-sized informa-
tion terminal, or a personal computer is the same as that
described in the first and the second embodiments.

[0115] At step S1, the operator connects the information
terminal 40 to the processing unit 20.

[0116] At step S2, the operator judges whether the infor-
mation terminal 40 connected to the processing unit 20 has
installed therein the software component 100 or the first to the
third software components used for performing a diagnosis
procedure. If the software component 100 or the software
components have been installed (step S2: Yes), the informa-
tion terminal 40 runs the installed software component so as
to control the display/operation system, and the process pro-
ceeds to the diagnosis procedure. If none of the software
components has been installed (step S2: No), the process
proceeds to step S3.

[0117] At step S3, an installation control software compo-
nent (not shown) provided on the processing unit 20 side
installs the software component 100 into the information
terminal 40 connected to the processing unit 20.

[0118] At step S4, the identifying software component 104
included in the software component 100 installed at step S3
identifies the information about the information terminal 40
and judges, on the basis of the identified information, whether
the information terminal 40 is a medium-sized information
terminal by determining the size of the display unit 41 and
judging whether a touch panel is provided or not that can be
used for performing an operation on the diagnosis image 1
displayed on the display unit 41. If the information terminal
40 is a medium-sized information terminal (step S4: Yes), the
process proceeds to step Sda. If the information terminal 40 is
not a medium-sized information terminal (step S4: No), the
process proceeds to step S5.

[0119] Atstep Sda, the display control software component
105 included in the software component 100 installed in the
information terminal 40 causes the first software component
101 to control the display/operation system of the informa-
tion terminal 40 connected to the processing unit 20. The
process then proceeds to the diagnosis procedure.

[0120] At step S5, the identifying software component 104
included in the software component 100 installed at step S3
identifies the information about the information terminal 40
and judges whether the information terminal 40 is a small-
sized information terminal by determining the size of the
display unit 41 and judging whether a touch panel is provided
or not that can be used for performing an operation on the
diagnosis image 1 displayed on the display unit 41. If the
information terminal 40 is a small-sized information terminal
(step S5: Yes), the process proceeds to step S5a. If the infor-
mation terminal 40 is not a small-sized information terminal
(step S5: No), the process proceeds to step S6.

[0121] Atstep S5a, the display control software component
105 included in the software component 100 installed in the
information terminal 40 causes the second software compo-
nent 102 to control the display/operation system of the infor-
mation terminal 40 connected to the processing unit 20. The
process then proceeds to the diagnosis procedure.

[0122] At step S6, on the basis of the information obtained
at step S4 or S5 indicating whether a touch panel and/or a
keyboard or a pointing device is provided, the identifying
software component 104 checks to see whether the informa-
tion terminal 40 is a personal computer. If the information
terminal 40 is a personal computer (step S6: Yes), the process
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proceeds to step S6a. If the information terminal 40 is not a
personal computer (step S6: No), the process proceeds to step
S7.

[0123] At step Séa, the display control software component
105 included in the software component 100 installed in the
information terminal 40 causes the third software component
103 to control the display/operation system of the informa-
tion terminal 40 connected to the processing unit 20. The
process then proceeds to the diagnosis procedure.

[0124] At step S7, the display control software component
105 causes the display unit 41 to display a message such as
“The terminal is not compatible” so as to inform the operator
that the connected information terminal 40 is not usable as an
ultrasound diagnosis monitor. In this sifuation, according to
the third embodiment, the software component 100 automati-
cally causes one of the first to the third software components
to exercise control corresponding to the information terminal
40. However, another arrangement is also acceptable in which
the software component 100 has a changing function so as to
be able to change the type of the controlling software com-
ponent, so that the operator is able to make a change to an
arbitrary software component on the display screen.

[0125] Next, advantageous effects of the portable ultra-
sound diagnosis apparatus according to the third embodiment
will be explained.

[0126] According to the third embodiment, regardless of
the type of the information terminal 40 connected to the
processing unit 20, the same software component 100 includ-
ing the first to the third software components is installed into
the information terminal 40. Consequently, it is possible to
select the software component to be used, according to the
status of use and circumstances of the operator. For example,
even if the information terminal 40 is a medium-sized infor-
mation terminal, it is possible to use a display/operation sys-
tem controlled by the second software component 102. With
this arrangement, it is possible to display the diagnosis image
1 in a larger size and to improve the visibility.

[0127] Asexplained above, according to the first to the third
embodiments, it is possible to provide a portable ultrasound
diagnosis apparatus that is able to improve both the visibility
and the portability.

[0128] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. A portable ultrasound diagnosis apparatus comprising;

an ultrasound probe configured to transmit and receive an
ultrasound wave to and from a subject;

a processing unit being connected to the ultrasound probe
and including a generating unit configured to generate
image data of the subject on a basis of an ultrasound
signal received by the ultrasound probe;

adisplay controlling unit configured to exercise control so
as to cause the image data to be displayed by an infor-
mation terminal being connected to the processing unit
and having a display unit; and
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an identifying unit configured to perform an identifying
process on a basis of identification information of the
information terminal, wherein

the display controlling unit exercises control so that the
information terminal displays a diagnosis image area
while varying a size thereof relative to a size of the
display unit, in accordance with a result of the identify-
ing process by the identifying unit.

2. A portable ultrasound diagnosis apparatus comprising:

an ultrasound probe configured to transmit and receive an
ultrasound wave to and from a subject;

a processing unit being connected to the ultrasound probe
and including a generating unit configured to generate
image data of the subject on a basis of an ultrasound
signal received by the ultrasound probe;

a display controlling unit configured to exercise control so
as to cause the image data to be displayed by an infor-
mation terminal being connected to the processing unit;
and

an identifying unit configured to perform an identifying
process on a basis of identification information of the
information terminal, wherein

the display controlling unit exercises control so that a dis-
play button configured to receive an operation per-
formed on the display unit changes in accordance with a
type of the information terminal, on a basis of aresult of
the identifying process by the identifying unit.

3. The portable ultrasound diagnosis apparatus according
to claim 2, wherein the display controlling unit exercises
control so as to move the display button arranged in a first
position to a second position that is on the display unit and is
different from the first position, in accordance with either a
size or a position of a diagnosis image area.

4. The portable ultrasound diagnosis apparatus according
to claim 2, wherein the display controlling unit exercises
control so that either a quantity or a type of a display button
configured to receive an operation performed on the display
unit changes in accordance with a type of the information
terminal, on a basis of the result of the identifying process by
the identifying unit.

5. The portable ultrasound diagnosis apparatus according
to claim 3, wherein the display controlling unit exercises
control so that either a quantity or a type of a display button
configured to receive an operation performed on the display
unit changes in accordance with a type of the information
terminal, on a basis of the result of the identifying process by
the identifying unit.

6. The portable ultrasound diagnosis apparatus according
to claim 1, wherein the display controlling unit exercises
control so that either a quantity or a type of a display button
configured to receive an operation performed on the display
unit changes in accordance with a type of the information
terminal, on a basis of the result of the identifying process by
the identifying unit.

7. The portable ultrasound diagnosis apparatus according
to claim 1, wherein the display controlling unit divides the
diagnosis image area into two sections and exercises control
so that a diagnosis image is displayed in each of the sections,
on the basis of the identifying process by the identifying unit.

8. The portable ultrasound diagnosis apparatus according
to claim 1, wherein if it has been determined, on the basis of
the result of the identifying process by the identifying unit,
that the information terminal has a gyro sensor installed
therein, the display controlling unit exercises control so that



US 2014/0024939 Al

one or more display buttons configured to receive an opera-
tion performed on the display unit are displayed in a smaller
quantity on the display unit than a quantity of display buttons
provided for an information terminal that has no gyro sensor
installed therein.

9. The portable ultrasound diagnosis apparatus according
to claim 1, wherein if it has been determined, on the basis of
the result of the identifying process by the identifying unit,
that the information terminal has installed therein a camera
configured to detect a gesture, the display controlling unit
exercises control so that one or more display buttons config-
ured to receive an operation performed on the display unit are
displayed in a smaller quantity on the display unit than a
quantity of display buttons provided for an information ter-
minal that has no such camera installed therein.

10. The portable ultrasound diagnosis apparatus according
to claim 1, further comprising: a storage unit configured to
store therein a plurality of software components configured to
control the information terminal, wherein

the display controlling unit controls the information termi-

nal in accordance with the result obtained by the identi-
fying unit, by selecting at least one of the plurality of
software components in accordance with the result of
the identifying process by the identifying unit and caus-
ing the selected software component to be installed in
the information terminal.

11. A portable ultrasound diagnosis apparatus comprising:

an ultrasound probe configured to transmit and receive an
ultrasound wave to and from a subject;
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a processing unit being connected to the ultrasound probe
and including a generating unit configured to generate
image data of the subject on a basis of an ultrasound
signal received by the ultrasound probe;

a display controlling unit configured to exercise control so
as to cause the image data to be displayed by an infor-
mation terminal connected to the processing unit; and

a storage unit configured to store therein software that
exercises control so as to identify the information termi-
nal and to vary a display of the image data in accordance
with a result of the identifying process, wherein

the display controlling unit causes the software to be
installed in the information terminal.

12. The portable ultrasound diagnosis apparatus according
to claim 11, wherein the software exercises control so that the
information terminal displays a diagnosis image area while
varying a size thereof relative to a size of a display unit with
which the information terminal is provided, in accordance
with a type of the information terminal.

13. The portable ultrasound diagnosis apparatus according
to claim 11, wherein the software exercises control so that a
display button configured to receive an operation performed
on the display unit changes in accordance with the type of the
information terminal.

14. The portable ultrasound diagnosis apparatus according
to claim 12, wherein the software exercises control so that a
display button configured to receive an operation performed
on the display unit changes in accordance with the type of the
information terminal.
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