wo 2012/125706 A3 [N 000 0O 0 A A

(43) International Publication Date
20 September 2012 (20.09.2012)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2012/125706 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification:
GO01B 11/25 (2006.01)

International Application Number:
PCT/US2012/029048

International Filing Date:
14 March 2012 (14.03.2012)

English
English

Filing Language:
Publication Language:

Priority Data:
61/452,840 15 March 2011 (15.03.2011) Us

Applicant (for all designated States except US): BOARD
OF TRUSTEES OF MICHIGAN STATE UNIVER-
SITY [US/US]; 246 Administration Building, Fast Lans-
ing, Michigan 48824 (US).

Inventors; and

Inventors/Applicants (for US only): XI, Ning [US/US];
4132 Breakwater Dr., Okemos, Michigan 48861 (US). XU,
Jing [CN/US]; 1441 Spartan Village, Apt. J, East Lansing,
Michigan 48823 (US). ZHANG, Chi [CN/US]; 2732
Trappers Cove, Apt. 3A, Lansing, Michigan 48910 (US).

Agents: FALCOFF, Monte L. et al.; Harness, Dickey &
Pierce, P.L.C., P.O. Box 828, Bloomfield Hills, Michigan
48303 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

(88)

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

Date of publication of the international search report:
3 January 2013

(54) Title: REAL-TIME OPTICAL 3D SHAPE MEASUREMENT SYSTEM

Projector

2 Lt )

Carmera Image Plane P

LY (P Py, Pa)

Projector ’—~ 8

U, Vi)
Projector Image Plane P

>

Z

L AL

(57) Abstract: Improved method and system for performing three-dimensional shape inspection by: projecting a pattern of light onto
an object of interest with a projector, the pattern of light being constituted by a plurality of symbols of different shapes; capturing an
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of interest with a projector, the pattern of light being
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capturing an image of the illuminated object with an image
capturing device; determining the 3D shape of the object
from the image data and the projected 1ight pattern with a
processor using triangulation.

The projected pattern of light is constructed by generating
a pseudo-random sequence of values and it projected onto the
object along an epipolar line which results in significantly
accelerating the algorithm compared with the conventional
strategies.
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Method and system for performing three-dimensional shape
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capturing device; determining the 3D shape of the object
from the image data and the projected light pattern with a
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The pattern of Tight is projected in an omnidirectional
plane by means of a first mirrored surface having hyperbolic
shape to provide an alternative to traditional monochromatic
light based patterns.
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