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Visual and Haptic Interface for Ultrasound Probing Instruction in Tele-echo System

& * o .
Osamu Oshiro !, Masataka Imura*!, Yoshihiro Yasumuro*!,

Yoshitsugu Manabe*!, Kotaro Minato*! and Kunihiro Chihara*!

Abstract — We have proposed the visual and haptic interface for the tele-echo system
where ultrasound (US) probing can be instructed from a diagnostic to measurement
site via network. In the measurement site, the surface of a patient body.was captured
with a CCD camera and the shape of patient was measured using the triangulation.
In the diagnostic site, three dimensional image of a patient was reconstructed and a
medical doctor could touch the virtual patient body with a haptic device. The position,
orientation and tilt of a US probe was transmitted from the diagnostic to the measurement
site with our previous proposed mark, called *"Web-Mark’ and the mark was projected on
the patient directly. The experimental results demonstrated that the proposed system
enables to obtain US images, long axis and apex image in the shorter time as compared

with the system using two dimensional information of the patient only.

Keywords

1 [FU®IC

BRRHBICB T 20E, HHAIIZEREENEEL
2D, ErREEOAaZRIZD, BIRICMNLSEDF
B> TIThNTER. BEOBTEA A,
X # CT (computer tomography) , MRI (magnetic
resonance imaging) DL RES U T 1 [1] D
R 3 KICEHG BRI [2]-[6] DFRBITHEY, EAE
BEIEBEMICBHITESLXIDICR-TER. £20
PEa—Fxy MU= OERIIEN, BEHICES
EEAEGRBZEZTO CEbRfEE B TETW
% (7. EEZHIBELZEROREH IS LR
Mo, EREEZODOIRBVVLETHS. HiE
EE2ZEN, BEERTO—-TE2BEICY CTALE, M
&, HEFICI > TEEINIEBVRESELGSN
5. fEo TEBBZTEZWICL, To—THREEZER
KDFTOTENEERERTHS. BRATEREZT K
ZWI AL L Ta—) AT LDORFEEITOT
B 9], Fv bT—rHir& AR (augmented reality)
HEitzBEL T, EMOER, BEOBEg, ZEEE
ZEA L THIBIC T O— T BEQERIMTA D1 > 5
T AZBELTEK [10]. UL U5 BEISE
HTRZEWED, BROBML WELIZB W TR
THIEDSRNWENI RENG 2. SE, BED
2 RITRE E EDIT 3 RITHIRE BEHAL, XIS
ET, FHETRWBMIZB T2 00— TERBESIC
TABD VAT LBEETO/Z. AXLTIE, TOTAT
LR EFHMEERRICB L TR S,

"% B IESHRL AT R A

*1Nara Institute of Science and Technology

Ultrasound, 3-D shape, Tele-medicine, Haptic device, Interface

2 FLIOA-RTA

M1V ITad—T AT LDOMEZRT. KT
LTHEMOESY 1 b (Bl EEEDREZS YA
N (GHEME) 2%y U —2 THEREL TR RIERE
WHERNCERET 5 2 & T, BERnhs07o—7#
TEECRMB B T2 5. LTI/ O—T#EZROFHN
ZET.

Measurement Site

%ector I US B-mode Image

Patient Image / Shape

US Image 1 \

US Probing Instruction e Shared

®Rotation ~_ AR Space
®Position k

OTilt ®eassscscasansss "

iagnostic Site

K1 FLZTad— A5 A
Fig.1 Tele-echo System

2.1 EEREHA

%9, RO 70z % (Epson ELP-500, &
v & F, 800 ANSI JL—A ) ZHWT, 800 x
600 EZ VDA ERETAY v bz 21T &
DICEEDORE LICRE L.

= 1315



BEN—FvIUTUT 2R

B2 BERSLIAREHAI
Fig.2 3D Measurement of a Subject
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Fig.8 Obtained US B-mode image (a) long
axis image (b) short axis image (c)
apex image
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