wO 2004/006438 A3 |00 O OO0 RO

Title:
I NFORVATI ON

METHOD FOR READI NG A SYMBCL HAVI NG ENCCDED

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
15 January 2004 (15.01.2004)

(10) International Publication Number

WO 2004/006438 A3

(51) International Patent Classification’”: GO06K 7/10, 7/14

(21) International Application Number:
PCT/US2003/009971

(22) International Filing Date: 26 March 2003 (26.03.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

60/394,718 8 July 2002 (08.07.2002) US

(71) Applicant: VERITEC, INC. [US/US]; 9400 Golden Val-
ley Road, Golden Valley, MN 55427 (US).

(72) Inventor: CHRISTIAN, Michael, 2155 Eleventh St.,
White Bear Lake, MN 55110 (US).

(74) Agents: HUBBARD, Kevin, J. et al.; KAGAN BINDER,
PLLC, Suite 200 Maple Island Building, 221 Main Street
North, Stillwater, MN 55082 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ,
VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

(54) Title: METHOD FOR READING A SYMBOL HAVING ENCODED INFORMATION

323 ~—r i

I
I
1.
|
|
1
i
1
1
i
]
I
t
I

FIND
OBJECTS

CORNERS

DETERMINE] 512
CENTERS
OF CELLS

. A
BETERMINE| 314
CORNER |-
OF CELLS
FND_ ] 316
EDGES

ASSIGN VALUES
TO CELL

ELIMINATE
INVALID
EDGES

SCAN ROW .~
"~ AND ASSIGN VALUES
TOCELLS

SCAN MN

oC

TRY TO

=~~~ _DECODE

CORNERS
& ELIMINATE EDGES |-~

COLU
~~ ] AND ASSIGN VALUES [
TO CELLS

300

YES

ES

(57) Abstract: Methods and apparatuses are provided for imaging
and decoding symbols such as two-dimensional relief formed sym-
bols and in particular, symbols wherein one or more edges of any
number of data cells within the symbols are at least partially dis-
cernable. In one aspect of the present invention a symbol image
based on a relief pattern, which represents encoded information and
includes at least one discernable edge can be determined. Gener-
ally, determining an edge (308) of the relief pattern and validating
the determined edge (320) by performing an edge analysis of the de-
termined edge can determine (326) the symbol image. A data cell
of the symbol image, which at least partially represents information
encoded in the relief pattern, can be determined so that the symbol
image can be decoded to provide the information encoded within the
relief pattern.
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