PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(1) International Patent Classification © : (11) International Publication Number: WO 98/26342
HO3K 17/94, HO3M 11/00, A3
G09G 5/08, GO6F 1/00 (43) International Publication Date: 18 June 1998 (18.06.98)
(21) International Application Number: PCT/US97/21559 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,

(22) International Filing Date: 25 November 1997 (25.11.97)

(30) Priority Data:

08/756,745 26 November 1996 (26.11.96)  US

(71) Applicant (for ail designated States except US): IMMERSION
HUMAN INTERFACE CORPORATION [US/US]; 2158
Paragon Drive, San Jose, CA 95131 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): ROSENBERG, Louis, B.
[US/US]; 849 Palamino Drive, Pleasanton, CA 94566 (US).

(74) Agent: RIEGEL, James, R.; Hickman Beyer & Weaver, P.O.
Box 61059, Palo Alto, CA 94306 (US).

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GE,
GH, HU, ID, IL, IS, IP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO,
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG).

Published
With international search report.

(88) Date of publication of the international search report:
3 September 1998 (03.09.98)

(54) Title: FORCE FEEDBACK INTERFACE HAVING ISOTONIC AND ISOMETRIC FUNCTIONALITY

(57) Abstract

An apparatus and a method of implementing
a force feedback interface having isotonic and
isometric control capability. The apparatus is
coupled to a computer that displays a graphical
environment. The interface includes a physical
object (12) movable in physical space, such as a
mouse. A sensor (51, 52) detects the object's
movement, and an actuator (48) applies output
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force on the physical object. A mode selector
(250a, 408) selects isotonic and isometric control
modes of the interface from an input device or
from an interaction between graphical objects.
Isotonic mode provides input to the computer
based on a position of the physical object and
correspondingly updates a position of a cursor,
and applies force sensations to the physical object.
Isometric mode provides input to the computer
based on an input force applied by the user to the
physical object, where the input force is
determined from a sensed deviation of the physical
object. The input force opposes an output force
applied by the actuator and is used to control a
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function of an application program, such as
scrolling.
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