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INTERNATIONAL SEARCH REPORT. International application No.

PCTASS1517034

Box No. 11 Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search l.epon has not beer esiablished in respeci of centain claims under Article ]7(2)@) for the following reasons:

L D Claims Nos.:

because they relate 1o subject matier not required 10 be searched by this Authority, namely:

. D Claims Nos.:

because {hey relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with 1he second and third sentences of Rule 6.4(z).

Box No. II1  Ohservations where unity of invention is lacking (Continuation of itern 3 of first sheet)

This [nternational Searching Authority found multiple inventions in this international application, as follows:
-*Plgase See Supplomental Page.***-

1. ﬁ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effors justifying additional fees, this Authority did not invite paymens of
additional fees. '

3. D As only some of the required additional search fees were timely paid by the applicant, this international search repori covers
only those ¢laims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicani. Consequently, this intemational search report is
restricted to the invemion first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant™s protest and, where appiicable, the
payment of a prolest fee.
D The addilional search fees were accompanied by the applicant’s protest but the apphcnble protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTAISA/210 (continuation of firsi sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT

JP 2017-507266 A 2017.3.16

Iniemational application No.
PCTMUS15/17034

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - E01C 2316;G01P 3/B0; GOSD 1/02 (2015.01)
CPC - EOIC Z3163; GO1P /803; GOSD 1/02

According to Intemational Palent Classification (IPC) or to both nauonal classut' ication and 1RC

B. FIELDS SEARCHED

.

Minimum documeatation searched {classification system followed by classification symbols)

IPC{8): GOSD +102; GD1C 15/04; EO1C 23/07, 23/06, 23/16; GDBG 1/054; GO1M 17/00 ; GO1P 3/68, 3/80 (2015.01)
CPC: GOS0 1/02; GUMC 15/04; E0IC 23186, 23/163; GOBG 1/054; GO1P 3/68, 3/806;USPC : 356/630; 73/146; 701/31.4

Documentation searched other than minimum documentation 1o the extent that such d

P

are ir d in the fields hed

Electronic data base consulted during the international search (name of data base and, wheze practicable, search terms used)

PatSeer {US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADCC Data); Google; Google Scholar; ProQuest; IP.com;
keywords: Iasef. filter, error, paint, miark, road, sirsst pave, camera, magnet, hall sensor, speed, calibrate, sensor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevani to claim No.
X LIS 5,206,256 A (HARTMAN WH) March 22, 1994; ﬁgul'és 1, 3, 5; coflumn 1, lines 20-25; column (7
— 5, ines 65-68; column 6, lines 1-§, 25, 30; column 7, linas 1-10; column 8, lines 20-25; column | —
Y 9, ines 55-65
X US 2008/0091315 A1 (KROREL D et al.) Apsil 17, 2008; figures 1a, b, 2; paragraphs [0002], 18-20
[0003], [F006]; [0018], [0027), [0036] —
. 21-23
Y S 2013/0190981 A1 (LIMNTECH LLC.) July 25, 2013; figure 4; paragraphs [0040}, [0105] 9
US 5,828,585 A (WELK DL et al.) October 27, 1988; column 2, lines 20-35; column 10, lines 21-23
25-45; claim 1
Y DE 10 2011 118 312 A (GM GLOBAL TECHNOLOGY OPERATIONS LLC.) May 23, 2013; 22
figure 4; paragraphs [0018], [0037], [0039], [0044])
A US 8,467,968 B1 (DOLINAR DD gt al} June 18, 2013; entire documant 1-23
A US 6,330,503 B1 (SHARP KAl et al.} Decembar $1, 2001; entire docurr;ent 1-23
A US 2013/0187385 A1 (LEICA GEOSYSTEMS AG.) July D4, 2013; entire docurment 1-23
A US 2004/0160595 A1 (ZIVKOVIC A et al.) August 19, 2004; entire document 1-23
A US 2007/0081695 A1 (FOXLIN E st al.} April 12, 2007; entire document 1

Further documenis are listed in the continuation of Box C.

D See patent family annex.

the priatity dale claimed

*  Special categpries of cited docements: “T" later documeni published after the international filing date or
“A” document defining the general state of the art which is not considered date and rot in conflict with the application but cited o unde rsumi
10 be of particular retevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the inter | T of panicular relevance; the ¢l d invention cannot be
filing date considered novel or cannot be considered 10 nvolve an inventive
oL dtgmeni ‘;hbll(l:;lh mlgz throw doubis on pl;umy claim(s) or which is step when the document &5 taken alone
cited 1o esl puhlwauon date of another citation or other “¥*  docoment of
particular relevance: the claimed invention cannos be
L special WE (a.s specifiedy i . considered 10 involve an inventive step when the dogument is
“0” document to an oral discl . use, exhibition or other combined with ane or more othier such documents, such combination
means being obvious (o a person skilted in the art
“P"  document published prior to the international filing date butlater than g~ gorumens member of the same parent family

Date of the actval completion of the international search

08 July 2015 (08.07.2015).

Date of mailing of the international search report

24 JUL 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.Q. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shane Thomas

PCT Halpdesk: 571-272-4300
POT O8P: ST1-272.1774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

Information on patent family members fotermational application No.

PCTAUS1517034

-~~~_Confinued from Box No. lll: Obsarvations whera unity of invention is tacking-*""-

This application contains the following Inventions or groups of inventions which are not so finked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions io be examined, the appropriate additional examination feas must ba paid.

Group [: Claims 1-6 are directed toward a control system for positioning a marker over a pre-existing rnadway surface mark, the control
system comprising: an slectromagnetic radiation source and an emor signal.

Group II: Claims 7-17 are directed toward an apparatus for restriping a pre-existing substantially rectangufar roadway mark comprising: a
vehicle and predicting a roadway mark path.

Group llI: Claims 18-20 are directed toward an apparatus for auiomatically determining the speed of a vehicle travelting along a skip line
roadway mark path comprising: tdgger signals, triggerad images, and determining a time difference.

Group IV Claims 21-23 are directed toward an apparatus for automatically determining the disiance travelled by a vehicle comprising: a
signal representative of the distance travelied by the vehicle; detarmining the equivalant space distance between the simitar featura
characterisiics of the skip line roadway mark images.

‘The inventions listed as Groups I-VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the sama or corfesponding special technical features for the fellowing reasons.

The special tachnical features of Group | include an elecromagnetic radiation source attached to the marker for producing a mark
pattern on the roadway surface; an imager for imaging the mark pattemn produced by the eleciromagnetic radiation Source; a computer
respansive to the imager for producing an error signa! based upon the location difference batween (a) the image of the pre-existing
readway surface mark and (b) the image of the mark pattern producad by the-electromagnetic radiation source; and an actuator
respansive to the emor signal for positioning the marker over the preexisting roadway mark (which is not present in Groups Il-Iv}).

Tha special technical features of Group I} include: a vehicle for moving afong the roadway mark path having a roadway marker for
dispensing roadway mark material onto the pre-existing roadway mark; an imager mounted on the vehicle and downwardly focused onto
the roadway surface; and a system responsive to the imager (i) for predicting the roadway mark path for aligning the roadway marker
over the pradicted roadway mark path and (ji) for determining the roadway marker restriping dispensing time from the at least two
longitudinal displased and faterally directsed line segment images {which is not present in Groups I, Iil, or V).

The spsclal technical features of Group |l include: a signal generator for producing fime deiermmlshc trigger signals; an object space
calibrated imager responsive to the smna! generator for producing triggered images of similar feature characteristics of the skip line
roadway mark; and a computer responsive to the signal generalor for determining the tima diffarence between and object space location
differences of similar feature charactaristics of tha skip line roadway mark between triggered images, and determining the speed of the
vahicle from the tima and object space location differences (which is not present in Groups |, I, or {V).

The special technical features of Group IV include: an imager for i :rnagmg a saquence of images of tha skip line roadway mark paitern; a
transducer for producing a signal representative of 1he distance travelled by the vehidle; a computer responsive to the transducer having
{a) a program for determining the equivalent space d by the similar feature characteristics of the skip line roadway mark
images and (b) a pragram for adjusting the transducer-prnduoed distance signal according 1o the space distance (which is not present in
Groups I-I1).

o .

The commen technical features of Groups -1V include: an imagnrfor Imaging the pre-existing ro Y mark; a mmputer
responsive to the imager; and a signal generator. .

These common technical features are disclosed by US 200470160595 A1 {ZIVKOVIC): an imager (140, paragraph [0025]) for imaging
the pre-existing roadway surface mark (102; paragrapha [0025], [0026]); a compuler respansive to the INBQBF {116; paragraph [0025]);
and a signal generator {178; paragraph [0037], claim 18).

Racause the common technical features are disclosed by Zlvkovic, the inventions are not so finked as to form a single general inventive
concept. Therefore, Groups |-V lack unity. :

Form PCTASAS210 (patent family anncx) (January 2015)
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