wO 2004/077336 A3 |10 0 0RO O

A coaxial narrow angle dark field i mging systemis
provi ded. The systemutilizes a telecentric lens to
illum nate objects with symmetric coaxial narrow angl e
(10 BYTERNABDNAL APRINGCATAON PUBLISHE® UNDER WHR 8ATENT COOCHRATIORE TREATY (PCT)
particularly suited to highlight m nor features or
dé‘*ﬁé@ﬂé IB‘i‘?“‘iS?“ah%FPPf‘éﬁecul ygaRRct s. I n particular, the

coaxi alO"BMRtoNS our ce di r et POy it
e ol edREmItORAl PR r ch B i r|1[|||n| |||?|?||ﬁ|||wmm|ﬂ|ﬁ||||ﬁ||||||||||||||||||||||||||||||||||||||||||
ar- s p?fo%' Ln%e[rnan%{lzs %ubhcatlon Number

\
tovvards the substantial ly
ql (ft) 1 Publication Date

ptemb

004 (10.09.2004) PCT WO 2004/077336 A3
(51) International Patent Classification’: GO6K 009/00 [CA/US]; 18463 B NW Chemeketa Ln, Portland OR
97229 (US).

(21) International Application Number:

PCT/US2004/002284  (74) Agent: BEJIN, Thomas, E.; Young & Basile, P.C., 3001
W. Big Beaver Rd, Suite 624, Troy, MI 48084 (US).

(22) International Filing Date: 27 January 2004 (27.01.2004)

(81) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,

.. R . AT, AU, AZ, BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN,

(26) Publication Language: English CO. CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FL

(30) Priority Data: GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

10/373,934 26 February 2003 (26.02.2003)  US KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

(71) Applicant (for all designated States except US): ELEC- PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

TRO SCIENTIFIC INDUSTRIES, INC. [US/US]; TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
13900 Nw Science Park Drive, Portland, OR 97229-5497 ZW.

(US).

(84) Designated States (unless otherwise indicated, for every

(72) Inventor; and kind of regional protection available): ARIPO (BW, GH,

(75) Inventor/Applicant (for US only): BALDWIN, Leo GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Continued on next page]

(54) Title: COAXIAL NARROW ANGLE DARK FIELD LIGHTING

(57) Abstract: A coaxial narrow angle dark field imaging system is provided. The
system utilizes a telecentric lens to illuminate objects with symmetric coaxial nar-
row angle dark field illumination. The illumination technique is particularly suited to

[‘—/TWK 200 highlight minor features or defects on planar specular objects. In particular, the coax-
] ial light source directs light rays towards a telecentric lens which redirects the light

!/\l\

3 rays towards the substantially planar specular object. The light rays are reflected back
|| through the telecentric lens towards a camera. To the extent that the light rays are
T reflected from a planar specular portion of the object the light rays are blocked by a
108 telecentric stop. Light rays reflected from a defect or feature in the planar specular
. | == | ISNSRSTT object will pass through an aperture in the stop to a camera.
i 1%
121A % 130
it {
14 L
11

i




are reflected back through the telecentric |ens

towards a canera. To the extent that the Iight
are reflected froma planar specul ar

rays
porti

obj ect t h§VIDRO04/0F7356 tAGCkeIIIIIIIﬂHII||IHIIIHIIHI!III#HIHIHItIIﬂIIIH1IIII||III||I|II|I|I|I|I|||III|||||II|
—stop—tght—rays—r+eftectedfromadetect—orteattret+n——

Ethe(%Ianar
pAb AL
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 1L, IN, IS,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ,
T™M, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM,
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, SD,
SL, 87, 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, Fl, FR, GB, GR, HU, IE, IT,
LU, MC, NL, PT, RO, SE, SI, SK, TR), OAPI patent (BF, BJ,
CF, CG, Cl, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
T7G)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for the following desig-
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW,

ob ect wll

s B “%%%u]!’s“f éﬁ Hoe emmer a.

pass thro%%h an

BY, BZ, CA, CH, CO, CR, CU, CZ, DE, DK, DM, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 1D,
IL IN, IS, JP. KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA,
ZM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ,
SD, SL, 87, 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, Fl, FR, GB, GR, HU,
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), OAPI patent
(BE, BJ, CFE, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE,
SN, TD, TG)

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:

29 December 2004

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



