(57) JAbstract: A nethod and system for conputer aided design (CAD) for

desi gni ng geonetric objects (30,34). The present in- vention interpol ates
and/or blends (Bl (u, v), B2(u,:v)) between geonetric objects (62)

suf fi ci ent o) iviRNaPONADAPLICRALN PUETRSHES URDIBIHEPERT COOERATEN PREATY BERHUN S

whil e deformation data is being input. Thus, a user designing obtains

I mredi ate feedback to input nodi- f4=eqt i ons wi thout separately entering
a COoMMandys)ork Sitduedkl FrepefPh LM inO NP it ' el novel
conput ati onal t efdaimaBaekior bl endi mumm&mlﬂm&mmerei n
wei ghted suns of points on the geonety Obj ects are used in deriving a new
for

bl ended geon@d)natangtioh? Biblicatidi atedr esent

desi gni ng t hel Echoypey 201 01,02.20085 (S1, PO
addi ti ona ovidingeffici ’
of an ani@Eyek

2

102 Al

tod) Reeht Classification:  GO6T 15/00,
o

1571

{21) Imternational Application Number: PCT/US99/16844

(22} International Filing Date: 23 July 1999 (23.07.1999)
125 Filing Language: English
{26)’ Publication Language: English

{11} Applicant (for all designated Stales except US): POWER
‘TAKEOFF, INC. [US/US]; 24 Ninth Avenue, Longmont,
CO 80501 (US).

_(5_'2}! Inventors; and
{75) Inventors/Applicants (for US onby): LEE, John, N.
[US/US]; 2201 Steele Street, Longmont, CO 80501 (US),
- ROCKWOOD, Alyn [US/US]; 18375 Highland Estate
Drive, Colorado Springs, CO 80908 (US). HAGEN,
Lance [USAIS]; 335 28th Sweet, Boulder, CO 30303
"(US). HAGEN, Scott [US/US]; 1813 Spruce Avenue,
Longmont, CO 80501 (US).

I nvent i(pintesnaficmpiPublichtion Nymbes ef ul

Tand var WO 0083020 Ak ns;

(74) Agents: HANSRA, Tejpal, S. et al.; Sheridan Ross P.C.,
Suite 3500, 1700 Lincoln Street, Denver, CO 802034501
(US).

(81) Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG, BR.BY, CA, CH, CN, CU, CZ, DE, DK, EE,
ES, FL, GB, GD, GE, GH, GM, HR, HU, 1D, IL, IN, 1S, JP,
KE, KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU, LV, MD,
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, §D,
SE, 8G, 8, SK, SL, T}, T™, TR, TT, UA, UG, US, UZ,
VN, YU, ZA, ZW.

{84) Designated States (regional): ARIPO patent (GH, GM,
KE,LS, MW, SD, SL, $Z, UG, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,
BE, CH, CY,DE, DK, ES, FLLFR, GB,GR, IE, IT, LU,MC,
NL, PT, SE), OAPI patent (BF, BY, CE, CG, CI, CM, GA,
GN, GW, ML, MR, NE, SN, TD, TG).

Published:
—  With international search report.

For two-letter codes and other abbreviations, refer to (he "Guid-
ance Notes on Codes and Abbreviations” appearing ut the hegin-
ning of each regular issue of the PCT Gazette.

(54) Title: GEOMETRIC DESIGN AND MODELING SYSTEM USING CONTROL GEOMETRY

g {57) Abstract: A method and system for computer aided design (CAD) for designing geometric objects (30, 34). The present in-
*= yention interpolates and/or blends (B1{u, v), B2(n, v)) between geometric objects (62) sufficiently fast so that real-time deformation
g of such objects occurs while deformation data is being input. Thus, a user designing obtains immediate feedback to input modi-

fications without separately entering a command for performing deformation. The present invention utilizes novel computational
techniques for blending between geometric objects, wherein weighted sums of points on the geometric objects are used in deriving 2
new blended geometric ohject. The present invention is particularly useful for designing the shape of surfaces (S1, $2) and various
design domains; additionally, providing efficient animation via repeatly modifying surfaces of an animated object.



