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LF
H ¥

radio energy. Blocking radio energy booovoes importar

torraing anlenna TG fransmatiing fo protect users weaning the Svewesy 102

fronh racio oromssions,

HI3G] Ax the dofechion beam 306 sweeps out ap ave, the pre

o

detocted vado vaey

PR S L e S g
strenuth of

mandtons thew

W

FE1es

,
Sl

stromgest, the detection boam 306 1 directed woward the WAP 31 The ducctions af

radio sowrees detocted by the evewenr T2 are determined
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cyowenr 182, Forun cmbodimont, the wuw\w:\: cloment 212 can also make

o o

ndironoes axs to the distance ofth

1 the sivongtlyof the Muns

J80331 In the smbodinsent shows, the second beamiDrming sutonni 108 i g

o~

By controliing the Hirst 104 and seoond 10¥

o

beamforming antennas to both sean for the WAP 314, the ducotion of the WAP 314

15 siot

armited wore quickly. By hay ond HOS beamformnng

3

L NN e o R SR SN SR ORI,
hane, there is & higher detection opporton

Anteinas soan gut of

4

fransmyizsions, Further, the sngular moasure of thy detection b

wpsthor with the sngudar messurs of the delectioy

direction of the WAR 314 with pros

diance of the WAF 314 fiom 8

J8033] For an embodiment, the proso

arvangement of the eyewser 12 and the

ment angd the WEAN 208 &y

s oooperatively

woedver to scan for mzs:i

rgy. Exuanally onutted radio snergy, as defined.

<

horein, & one o more rado signels travsmitied by an glootrome dovise

ewenry HEY, and odher thab the mobale de

conpled using the WHFAN transcelver 202, The provessi

control the antomna control reodule

o comtred beamforming s

FON, HE of the antova arvangomant 1o scan for radio auergy inde
: iRy e g SIS > 'E F SRl N SRRV SOV S I 35 ¥
anothor, For oxample, the fivst bownforming antonna 184 spans for rad

el of 8 2GRz WELAN 882,11 band while the second beannforminy antenna

HIR contevaporaneousty scans oy radio encrgy on achannel offa 5 GHz

&

2.3 band, As the beamBorming satonmas 104, 108 dereot rado suovgy of diffvre

froguencies bolng onatted by differont sareloss devices, sach doarforming ¢ a8

ndependently contralied 1o determing & divoction for one o mare of the wiveless



WO 2015/095375 PCT/US2014/070925

{8833 ldentifving wwirele

difforentiafe g §
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,41,

Fagerialn ong of mors o

dirovtion of the wir

Coid
oot
poss
L&)
V
%
-I’

ransmitting. Ina Hestonampls ety HO, o o specificaliy, the processing

g & wirzdess de

oo ol 2
Frotocol {IF ) a

a WAP includes the ovowenr 2 sstortaiing information nu

the mobile dovice T communiestively coupded 1o the ovews
oxtablish an fntornet commeoticn using tha

deviceanciudes the

3

he functionality

sseriphion af @

aists shown m FHGs, |and 2 at 106 andd 200, respectively, i

teachimg; herein and by reforence

second SO0 portion of & logical fow diagram

A by the oyewesr 102 for doterming divection

P
#
'«'«2
C'/
7
o
:’
=
e
P
=
s
e
g
4" /
o

i ﬁ

information O wareless deviges. The method includes the evowesy 103 looking for

vadho activity by sosnning 402 nalitple Troquencios nsing af loast tevo boamfooming

¥

antennas of the plurality of boamforming Invons ambodiment, cach

boamforming ant ent channal of o same WEAN B2 1T band, In
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samne e Having o onmaidivecbonal antom, the mobtie devies
dinerimingte botweon the nndtipls probe rosporses and parde
vosufl, The oyewenr 102, howsver, can sean for multiphs

&

winring antonnas 200 wm difforons divections, Whes

TOSPHHING

ther individual w s oporating on the st freques

oy the ovovwess 103

,..L
fowon
poss
Y
“d
et
’,.’....
kgt o
, &
e
=
Sv
pest
e
,,..,
o
e
s
/'-

HHIZB] The ovowear 102 provides 418 the gt direction of the first wiveloss dovice @

a mohile device 112 commmunie

the mohile

connection brbweon |

e

stance 32 rdennfios multiplo wireloss dovices, 1

mobile dovig s deviges, The

direction ndn

2 provvide the mobile doviee T can be oxplicu
tombodiment, the oyowsar 182 providos the mobils dovieg 112

soctad WAFs and thelr ¢

. In g soeond Gif‘:ﬁi‘ﬁ{}-fjii‘.?imﬂt.\ the eve

ear T2 prow

ciod WAR: in which the WAPs arg

o
o
o
[*
Z
b,
£
o
=

WAP 180 tho ovderod tist based on the second divection 626 being oo closely

abigned with the divection of tavel thay the thivd divection 818 In ombodimonts

gousistent with the toschings horein, the oyowosr 102 alse provides the raobile doevice

P12 with sddinonad taformaton on detectod WAPRS nchiding, but vot hmited 1o

)

o%

that the identified wireless devices are WaAPRy the

18038 Contimany the sasumplion §

mahile devige V12 extablishes o connection with the Drst WAP hased on the direction

po
e

proforoncs wformation recotvoed Bom e syswory 1020 Of muitiple W,
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direction of the fest WAP fore

i
divgetion of traved for the evowenr 102, Boeraese the mobils dow
& wser with the eyewear 102, the diegtion of tavel for the evowsar 1w adso the

'

cthe mobils device 2L The direction of travel is sposifizally

dhivgotions of frave

the divction i which the eyowear 102 and the motale dovice 112 are moving,

dotermings 420 or montiors the divection of travel, The mobile devige 112 18

,.«

oxproted o mainiain & longer connoption with s WA in the divestivn of trave

Bocause i is ving oward the WAP,

fivey WAF 15 notli

s boaw ?{”ﬂ‘ﬁ‘zi?‘:\? Srionng

L herein, & set tncindes ae ov more elementy, Thee

v by detSmuning

the plursity of Barming sionnas

206, a second divecton of the first wireless device refative o the eyvowonr and an

S04 a fisst hramibroung sntonng of the plursity of beambornung ssdennag in the

o

RSN

owear HE  thawde

sepond Hime vl

1o et of hemmtons ird direction of the first

010 the ovewsar and changes

100

ftor to the thivd direction, Tu different

*

the evowear 13 relative to the Brst WAPR andior wotattons] monion of the cyewesr

s

12

T As the gyowear HIZ and the mobils device 112 continue o travel, they will

evaninally the fivst WAP, After this point, the first WAR falls boednnd the

3
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mebin ¢ wx forward, Inorosponae to the

swgar HI approaching mnlior passing the fivst WAR, the evowear boginy o soa

o el SRS A DY Saeviiey rdind e Ak
> st WAR dogradey o the

for replacement WAPs bofore the

i vl

S8R ‘JH\’ PrOesd dures that gre ol

une to seloct 8 replacement

epbodiments, the oyowesr 12

that maeht sorve gs “candidates” fiwr a handofY based

vear 102 contimues t ainy the fust bosmdorming antonns of the

{ oy

wad 102 srang 310

e WY,

¢

¢ sonnas 206 at the fisst WAP, the o

nsing # second beandirniing wenna of the

L/BHS

¢ sonnas 206 o de

ard WAP nsing the de

speaetively, The evow

directions for the second and third WAP nsing one or mowe beandorining avionngs

206, Afted recoiving identity and direction imformation ow the second and thind WAP

4

from the oyewanr 102, the mobile device T2 solects SIE the socond WAPR mstcad of

1ihe Brst WAPR o the second WAER

{98431 In an ambodument, the ovewear 182 contin sandormnung

i

5 >an hohalf ofthe

3

antonna at the fiest WAP o porforn tasks 1

mobite dovice T30 I for axample, the wobile device 112138 rocaving a vidoo stream

i vead Hrog, it can delegate the task of scanning the Sest WAP for data packets for the

82, loaving the mobile devics 112 oo to porform other fingtions
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od

ribyedo FIGL &, selooting o WAF fiv g handoft s dig

ows a acharnatic diagran 600 of the ovawear 102 in wiotion

N

ralative iy xed wiraless devices in socomdames witl embodiments of the
provons teachings, More partiondach SRS mp\h i e that

ows the eyswear 112 traveling aw 4 and towand 8 sucond
610 and thied I8 WAP, Not shovwn i the dig
While not explicitly in

conunanicativedy coupded o the ovowesr o ernbodiments, In

ablishes connogtiony fo ong or nore W

ather embodiments, the eymwesy 182

and oporates autoncenousty, mdepondat ¢

As shown ap 600,

eithor the svowear HIE or the molaly devige

while the seonnd 810 and third 618 WaAFs ave cundidates fora handoft
TS AL g time that procedey the snapshot #08, the first WAP 614 1§ ahead of the
syowenr 107 in of travel 620 fiw the oyvowesy 102, 1 is assumad that

wir 112, 1 progent, hus an sstablished

CORRECHon 3 ayewesr 102 closes s distanee with o

Prat WAR
5

frst WAP using one o mane

andarHag vibed with refirence w FIGL 30 The eyvewear 12

3

deterinines that 8 h;‘isg}axésg{i the first WAP 814 when it deteots that & comporient of

tha diroction o 1l antipavaiiel to the divection of traved 520, Artlus

potd, the ovowenr 12 either boping o

SR OF SOENE THOTS ARy

eyewear 102 wis tavehng, Scanming :‘?w\awpim cotert WAP on at feast one of
msiliphe froquencios s based on the syowesr 10T detecning that Bt s aveling sway

frowm the i dovive 14, which, §

a JsmdofThwill noad o be pevforveed dug o the growiong distasee dobwosn the mobile

device 12 and the conneotied WAP 614 Ax shown in the snapehot 800, the two
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woction 624 of the Hrdd WAP o14) ix divected

2’1

opposite to the dirconion of traved 620 for the oyvewear 12, When the connected

WAR §14 s belund the oyowesy 102, the oyowear dotonts WAP 616, 618 focated

pandidates for a handedt

HEZ detormunes 8 sseond divection 62010 the secoud WAP 618
and a thied divection 628 o the third WAP 818, The seletivn of s WaAP fora
handeit is basod, mwhplo oy m pard, on the dutormuned directions 626, 838, Hihe
selotion is made by the mobile dovise 112, the

myobily device 1Y winh the dinsetion mform

1R

2 The eyowear 102 also e

ong robodimen, the oypwear 12 detornunes s dirgetion of travel 620 hy &

~

wrnely the first 614, second 616, ang

s poniad el

Hepe, s ‘Wk ar srnhodiments . the ¢ SN

Paositio :sf;i:n.g Syxtom (GPS)Y eoeiver or defornune Hs

rolovencing map data by Connection with dircchions dotermiy

s

devioes,

0471 In d

svowear 10T or the roobile device 12 seleets

the seooiu! WAP 616 over the thind WAR 618 for ¢ hundoff from the first WAF f14

hased oo the second direouon 626 being wove closely aligned with the direction o

fravvet 6240 thay the thivd direction 638, For g parhioniar evobodiment, the oyowear

selects the s e the thind WAP §18 for s handofV fomuthe Fest

WAP 614 based on informabion fu addinon to divecton information that the oveweie

ot

P

2 recovved frovn the second 616 and thivd SIOWAR daring e scan. The procossing
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client 212 of the oyewesr assigns aweaght o the dircction information and selovis

the seomd WAP 816 for a handedt based o all thoe information the

{8848} For an omboduner

any walile d.ex-,wﬁ £

(B3

ile i alms w fivsd boamforming antena iy

beandorming @
626 atthe st AV 14, From mdis e

detprmimes directions for i seeond 16 &8

y the dircchon of traved 828, the scoond ¥

o network connsotion

T & “ﬁn ‘i‘\-‘f}, ihi’ 3 j

St the sSontid WAR ST

west 102, For examply, thoey

frst WAP 14 v wesk dug to

fivst WAPF 614, Moronver, the oydy

ot

+¢ eredentiale o establish g connection

2 enHiny

AR 614 15 passing boyond range and that

e abte no aliornatve WAPS svallable. In iius way the user sy then decide

whothor to possibily fose the comneotion or adjust pasition o ingwove on the radio Hink

quality, By du first divoction 634, on

b

ek
&

aneg, the eyowear 1

Lo fraprove the guality of the connection witlt the firgt ©
FHESHE The procossing eloment 212 of the ovewear 10T cay use direchional

o~

mforroation sscerttined wsing ove oy more boarpforming an

pos
v
7

awils of the svowair

¥ ¥

I doy dotermis of o user of the evewvear 182 §3 tutning lus head. Furthor, the
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processing olomont 212 can process divsotivnal mitrmation to g 3“;}\33%%& a hoad tumn

fromn translatonal wotion of the ¢ uxui 12

the right, ax mdicatod at 82

fixod WAPRs 814, 816, 618 sk

distancz of any WAF fin

”
it
o 03
e
Ferses
pross
o
ppaca
Z
o

¢ evowont 103 we

depondant upon distances of the WAPs fromy the eyowear 1020 Ag the oyowoar prases

o wirsloss dovicos to the oft, for instance, the angular chay divestion of

the oloser of the vwo dovicss with respact o the o than for

ace. The capability of the cyowear 102 to dotorny

fravel G240, evon during the cccwrrane of froguent hoad turus,

gveragar 102 & o direction of frave! for g handndt

direction nunht not othebw

23

{88511 For one embodimen

s right relutive to the divechion

he s traveling and the eyewear 102 respa

o

hat a

ppear fo the wser’s vight ov

¥

coar HED dotocts that the psor s walking away fronuithe st WAP

e

Sl wowhich i o an accompanying mob s conpscied, FRVEWERYE

FOZ begins tosean for o veplacoment WAP for @ handoff snd dolects the seeond 816

=y handofT fron the Frst 614 wethe second

and third 618 WAP, bustead of porfoeming
G16 WAP, the oyowear 102 porforms ¢ bandoff frony the fivst § 16 the thivd 618
WAP, Whaie the second divection 636 o the second WAP 618 e most closely

oy Q28 of the thivd WAP 618

ahignod with the divection of travel 620, the thurd divee

s most olosely aligned with the divection the aser 1w fooking.
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. 3

hix divegtion of traved o his dight| the svoweay 12 can

{BOSZ] Hthe usor vhanges
mainptain o connsoticuy with
moving ot of range.
gdovieg 112, the ovewesr 12

e

woon to the

diregtion offnnvel 630 m a st of doteotad WABs ihe

mubiio dovice 112 av g candidate Herfor o handoft from

JOOS3] Vhe candidaty Hst the svowear U provides the mobids deviee 112, which ata

muninnuy inchudes divertion inforrmation T detestod W

deviee D o mke s higher quality seloction fiw a handoff than i the mobile devics

embraciment, the 112

sether with additivns! information rogar

-'g,.iz, and gvatiable bandwidth,

s looking

ol divoot oes are changd

Vhe ayowosy HI2 farther

s

y automnbile,
g away from the direction olivavel 620 for

sxhold smount of time, and consequontly, omits an audible warning fn

520

1
M

the user, 1 one smbndirnent, ¢ WAP o other sadio source fxud o the frontof the

atomsiile near theetoert aar 187 with a reforenge

direction assomstod with the directon of travel 620, b.ngﬁnz‘c;‘ snce direction,

the eyvowear alerts the oser i the user looks aeay Sror the road or Fihe psors head

starty o dip colative to the reforonce direction, indicating thad the wser s sodding oft

Phe evewear T ghves an audible wavningasing @ speaer of the oyevecwy 102 ot
Xk
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peing an aadio system of the astomobale whon the svowear v interfaced with the

evenwear 102 idomiifying » votadl eatabiishment us

srgy el dotormining & divection of the

il\if‘ ouosed of beamforming anionnas

pesd

sodivoent a

ayoweny 102 1a indicstod as sy oplivaal on

Tho wvowear HE can then also display 324 & divsntinn K

establishment o ssaist & user in findmg i Boaddition o §<>c:;zti'§3g rta

1k other types of oxtablnhog
cituncationg! institutiony, The oyowes

ctions for retail establishatonts and othe

JO8S5] F

F0 chat Hlustrates the eyewear W2

i
e
o
Yy £

;

e
£
oy
pe
7
~
\"
e
L7
=
?.J
%
=
»’.9

e
£
b
.
o
pas )

noving | e wireloss dos

o~

spocificnlly

5

o bocatios suoh as e rotat] sstaldhmen,

«c

an vlegtrom st 708 and second T peor dovise, tht

in deserthing ombodimonts with

retorones fo the diagram 700, v sssannad that the evewear 10218 corarnunicatively

Far cach deserthod

d 1o, and operates with, the mobile d

canbodiment, theve s an aliovnate ornbodimont for which the oyvowenr 12 opontes
aptoromousty, mdepondont of any comected mobite device.

FEESTT When o ustr runs ong or mare apphications on the mobile dovice 11 the

2

roots and determanes the dirootions of spocilio seireless

copled eyewenr 1E

Chy s shovt huneh break, for example, thoe wser would Iike o quuckly locate an

cating establishment b his immediate vioaity, and he lamehos the appropriate

applicaiion on g mobile device TEL The application allows the mobile devies 112

21
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which, i turn, wses it vodiiple

sesmiorming antonnas 206 o sinndbusously soan for mdio raffic and hoacons.

oot 1 bencon frame o

When radio encrgy s detoctad, the ovewear 102 can winl to ds

230 & s‘z‘i&a}m eney angd transanit a prote reguest, oither divectly or using the motale

Ay & .
102 detormmne

further, ahat type of food the ostablishroent sevves, The eyswear 182 can also

iformation 5 sought from 8 wircloss

dovrtere wfter 1o tedeniiTead the awesveuy < T dovree by wondd
dovicn gfior #as identified, the oyeowenr 102 intorrospates the devien by send

OIS,

av T2 uses #S hoaraforming antennax 206 o deforndne directions

aid sonds the

nonty, slong with divection

aly, and sy othsr infornation the oyowesy FO2 rmight have

nent shorwn at 7O, the kst fnchudes @ voffe shop 708

tafter the wser has selocted 31 from the gt

LY sonsds the detornsnad direotion fo the

ved on the display 114 of the mobile deviee 112

>

as shown o B L o an altornate smbodiment, v I ingludes & ixpsx

guy od 1o

gn& gxtablishroent. Banother cbodiownt, the eyowear

¢oears of the user and can offer & soff ping on the side of

rest, This wonld b

direchion. DNote that various ansio olues

2
]
3

seale of o closeness of

<

=t
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(RS In anothey combodimest, the user of the mobils devies 112 Is I a cronwded

rportand s unable t soe sy sloctrome Biosk 704 by would ke o wse for chocking

&
g
5
pose

ey

i, The boemfornung ay able to detect, fdentity,

3 RN S R p TN ® N UL 5 Sio JC R SR S
ae a divertion to the L The o av 102 providis the

,».r

whodiment, the user purchases hus o-ticket ondine at the strport using his mobile

dovicn 112 and would fike 0 locate & public printer (not shivwn) 1o obtain o hardoopy,

Agamn, under the contrpd of the nwohale

the eveowonr HED ey iy boumnformbng ag

public i“‘§i\, or apy athor slectronic resouree, hed

TORY

IH068] Po

SeT
" »

<

the toobile devige TS nsos the ovoweat 182 fo scan for peor deviogs bolongd

frionds. If the oyewear 102 connat fooate the frionds by passively seanning, §

gvowear 182 can alse actively 8

asponses from agy of the peer do

{61 L e the

divection of the first poey devies 708 redative o the vowear 12, Fora pa:;;‘timi 38

"/

w locsting a fvst poey dovice 708, the oyowony 102 dew

embodivoent; the evewear 12 detormines g direction m which

hoad o be facinyg the fiesd peor devige TON, taking into sccount the dirsction the asay

125



PCT/US2014/070925

WO 2015/095375

s ko e ;
] . st poc Wt > 5,
B 4 e o) o . o] e i
o & v Z B w W B
% A O~ R S = x
7 -~ &g % b e [ X
o i ad aped s X e bl . w v sgy e
4 7 L i » e Fiast oy ” P fionnd ~”
e G - Y S A Wy WS T A~
., 4 g . b £ { = & Lo joed b
k3 d {aniv~d o3 P 5% iy 1 e e 7 ol s A
P L pod - o] e o3 54 7 S e TR Les
s s s R S 1 A bR R B~
f g i v} : oot - vy 3
. P Eime o = w o o foo e .
Y g e o Z ok = Tk
S S =t E I R , b
7 7 O o o PR g foor
3 . e oo’ et 2 s fni et e -
e et “a s e e g > . &z 7
S ; Bee nf o] w -
y > I5 2 o g B o
b Ve = . K
B S fa % e -
" oo £ e o e s %
ns o s bowe ] P £ ped
B © e frov : ) o 4 =
N 24 - 4 = 2 &
e ey = o) : Erod s e oo
o o - 2t joosc] 14 e P
et il B s
) e b1 o PR o 3 4y
o L e = o K4
4 o) . e i P &
A R B e = s
o i . [, b o gy bt
R B e iy i 7 i
oyl 2 et 2o P A p2a o 52
a3 Sy et j3 [ [ el el Py
7 e ,...A [ e A
Bl o g g i 7 o e ] )
. ’ . mfy ik . 7 : ’
T @ = = i 3 = %
v P e ool p % oot g _~ b
13 =X T i R e = 2]
fo- B & o . b o o
s & 2 i s ik 1] =
’ g o = : o 74 7% bt
o] v I 4 K e L
et o 50 ot k3 el et 23
o e o W P i s
A oot v p¥) = 2
IS o — > Eg £ B 2
P B e s e o o v
= 8 . v g g
72 ] s e T s L7 74
s % s, ou = o =
w5 P oo s ey i r i
- 53 “u o & 3 e ee 5
. p i Z & = ‘
s S a2 T4 2 ; o
. e . i ot oo P ] - i
i prod ks ] ey “ e i
* i 5 2 o o =
g 2 w g3 < b L2
Wy, o o 7 =
b = . o] . e s
i o s . e e 5 -~ o
7 5 " 7, 4 ¢ 24 ~ e
P 7 s ot e 92 e
. food v o . = iy -4
Zuzm = S = 2 A
& ¢ - R s . o B o
ot Fod st : ¥ 3 [ e P
s’ ES) 3 ot wr foas) e S
PN &5 7 s o= w7 = et
J\ e e e = e 5 o] ot « Nd
7 4 ¢ b Pt \,..N = ey ool
ek ] . Epedd e [ " s, gt i
% b 2 e T A ges %3 -
) ey ' Bk . hed = 4 o
s = 4t ok pod ~ e s’ Fut
, “: et Ao £ s o e P B4 e
N % 5 % D YA b A~
; T : £ s = - - oA %
&0 S < T LU A - S 4
<~ o oy sy e s bt five [ o
% 2 fasedd oot e [ £ e e ».M . ot nﬂm o
N A e b7 Yooz TL & LR - I 7
oot “ pind , 1 2 = v # % bl
: 3 S R~ R S B N - s
o 4 T L= ool TS > RS <A <
] \u., s o () o Pt e . 3 “r o P
V. 3 tataty y e g s, b oy > P P
& Z i g = s S - B
i 9 G e M H o RS T
) b [ L2 L s SN 3 o~ LA = 32,
o g e ; ; e " s 53 s
= - T S S ARG B~ . S 4
w31 3 P poa - P o et ! froes L) £ Lt
7 e 5 o = 5 E oo L e o &
2 X b eI = = ; b " :
s ooy P8 DA 1 b 5 e ! = 53 oty

wd the

X

botiony a



WO 2015/095375 PCT/US2014/070925

anothor ontily ov aotion with ’\'a.;'i..%;,f reguiving or unphang any actesl sueh

aetipns, Thotorms “cony

Ry

rolationship or svdey betwee

&

S navioa R TS
CLRTIPTISING,

“melading,” Ceontiine,” Toomaming” o

gy other variation thorsof, are intondad o cover & sorexchadvs melosion, sueh that

mathod, article, ov apparatus that comprises, has,

elerits doos st wlade ondy those oloments boat wmay include other slonsnis not

exprossiy Hated or mboront to soch provess, mcthed, article, or spparaies, An

slomunt provecded by “compr COHAInG |
&' doos not, withoud mees sonstrainds, prociude the sxasionee of additional wonticut

sthed, sriicle, or apparatus that co . instades,

(‘I
L%
fos’
ot
P
ot
paen
.
PR
et
Py
janag
e
(29
T
=9
[
[y
£3
(s
s
.
M/
.r-}

2 non-timiting embodiment

irnent within 8%, 1o another

snother embodiment within §

s connepted, although not nocessur
pocessarily mochawmcslly, A devive or strueture that is “cont
i confignred el foast that way, but may also bo configured i waps that wre not
Hated.
HII6ST Howilt

eciated that some sotbodimonts roay be comprsed of ong o

¥

THOTe grnerie o speohized processors {or Yprovessing dovieos T sushuas

microprocessors, dightal signel processors, custoraized processors and fiold

o]

prograrnmable gate array

s {FPGAS) andd umque stoved progravg insiractions

{inchuding both software and fitvoware) that contral the one or mors processers 1o

¥ oo

raplovaent, i comguuction wath cortam noveprog

s, aorne most, or st of

heretn, Alteratively, some oy

Tre

the functions of the method andfor apparatus doseribe

e



WO 2015/095375 PCT/US2014/070925

all funonons could be implemented by a state machine that has vo stored program

o

bey

s ARSI

of the funotions are

v @ combinution of the two approsches could

ronted a8 g covpdterseadable

HEST] Moreowor, s smbodiment can b bmpler

vpsater rosdable code stored therson for programming a

stopags muedinm bay

&

COMPRET{Gig. LGH‘§‘§\}'}

23 proxossor} to porfivm g method s deg

fe

clatmed horen, Examples of sl computerreadable storage mediums taclode, but

are nod himtted to, & hard disk, 8 CD-ROM, an opticad stors

storage dovies, 3 ROM {Boad Unly ! ¢ Read Oaly

sabie Progn

samable Memarydand ¢ Flas

(/

i he

istructions and DIBRIENS and s

{8088

ascotiain the aatwreaf the woohwce] disclosure,. B submitted with they

o

that w will not b used o intorprot or Himit the soope oy meaning of the clatms, In

AV EROUNK

i~

This metied of disclosore 8 ot o be mitermrete

disclosare.

svtention that the clamed ersbodinents vequire more foatures than e exprossly

recited in sach clabm Rather, as the Sllowing clatnw reflogy, breontive suliject mat

weed embodiment. Th the following

Hew i loes than off foatures of g single disal



WO 2015/095375 PCT/US2014/070925

clatms are hareby incorporatad intorthe Botaded Doseription, with vach alaim

standing on e own as @ sopurately clumed sabioet matier,



PCT/US2014/070925

WO 2015/095375

Ed3
7
P }
s T
& o 2 2

¢ i Piech jood
zixx e “ o
b T

~ ey 7~ -

Y %3 e o o
o % Seee ot ot
poc o s - R -
n& = oaed ot
s o5 P e 2
b > b ot s &
e AT ] preed @
= w2 e @ b
i o€ I 7 P <
T o 73 i %
i Z, 7 S f
Z B3 ek il %5 Z
Pesq o et o
% i
~ e b
e % 75 &
¥ X /
ge s34} g i =
Ea? St 7 .
7 g . .x. -
s P et Lipmn i
oo o o o Z
b .\\n . aM h
i Z s = ot ;
§ 7 o 1 :
Lo v " A ¢ s LA
L Ve~ s :
£ . : : Proed
s pest ] o7 o) #
e e o = s %
Pod z; L 2 g
o oA oy “
e [ s 2 Z
7 = s 4] o 7
Yo % v a3 = ‘st. .,
3 25 = - =
l % ] = ik =
% AN~ % w 2 ,
2 ) i ; %4 P
R = ré = b4
e 40 o T i e =
) Sz o ; z -
o it s oy il .
P = ot v * :

s Pt o P Z 2
2 o4 % Sed [ oo
. bor - P o
P2 L % 7 #
G b 4 = & 2
2 : poes ‘ :
% bl 1% I P S 3
e . S ] w3 g i
~ bood - ey hing Y
Pl 7 -2k oo fand 5 4
h < ed proeel o .f" 5
5 o4 Tem i = 2
Pt pov SR o = &
5 ., = & et fod
fa ] i = Z Z
[ s = ] X %
%, s P oo P i “
B 4 94 ot el s 7
R % , "

e * g Do \ z =
2 & E i b z
% Z i 5 vz o vy
o \ pers ol s =
% s s % o] % =
= B i = =
g P W et 5 '

e = o : = %
b < face Roscy =
Ly 2 - = =
% i s : e = > =
£ Pt et 7 P} “ %

. Poed o ! o %z i %

s it & o ;
o G g & 3 4
% 5 D) s [74] o 7 -
jed : 27 = £ e %

; et 5] o K2 =
= g % =
o2 ied ot i b - 5

£ 7 G~ Y S 2w S
i d A foes B S
e P 7 “ % & =
“ feocd B 5 oy
o * e = %
o £ & i \,.v 7
o, % % 4 .
s.v . A =2 5
jod o3 o = Z “
> pank 7o st o] £l b
3 % P oo
e 7 Ctnr ey boo)
e
7 vl 5
& [7e)
o) ; g
o f
[



PCT/US2014/070925

WO 2015/095375

wn)\ b ik 59 Sz Sms Vel
rird, S . - s, e tPudl oo
[ o=y 3 - P ot s . it
o foed e o = et o ) A% st
et oy 8 Y3 ’ e Loy i o <
b 7, s ZE & o] % 5 %
- B s e - 5 < pot -
~ boocd 2] ot bt ool o fiod o et
. phed = & e 5 7
o] s Z5 rod P 2 -~ o kY] jes
= 3 ) ; i ] oo = -~
o] 3 P et - st e : o] il
=3 "= G 5 i i S ot
oy o s peS i b IS b7 s
o S Yewh el L% 2t = i3
o - L @ o o L o
Gt o [d oot et -5 vy e Qe
-~ o z < it z e [ 7=
o & o = o ; = e
L T s %3 v 7 Gt o3 Srer
b3 5 g Dl a & 7. . £
e b3 7 \u e " wm o] -~ £
I = £ Rt s i 2
s 3 s e e eed e
> bt Epsse o~ (5 A Pa s .
# iR = = ) b I
o o = o S = = PS4
o S 2 - et e [
i “ = s g 2 S B
22 & b L = o i =
- any X & o EEas o goy Poast e
> - g, ) y S
% P Ly g o % 7 a2
ot o) 7 s ) "4 gove b’
oo P 1< e b L s “n oy
. 5 ] £ fool [ pitoss] L,
% it Vs ) et - e
et “ 5! o s /- 2 ap
b5 74 Z 7 ] £ i P P
B ~ 3 et 4 g
v 3 A3 el w £ L fosd joss
not sﬁ SN ¥ Py ’ \«\“ 2 i3 W =5 "
. 5 o ! o % ) # .
= 8 2 e & % % %
Fo S Foiag ke " 7y i Rk ] P fsd
Eos) e et . wd i 7 s ‘ s P
", Y &y - e am 7 o o oot
P, e ol e S A g nd i o
s 5 7 ey o = ! P s PR o4
e bt - g oS £ el [
7] R ] o~ bedd -3 Pree) ed
43 o] i) . 7 to Ve oy m
Iy s * pmd 7 7 ot ~ )
o - o o k1 4 4 o Ly
<2 £ £ L P L kaad (4 S
i N Ao
S o] > e T [ Yes e
3 it bl i . 4 i % o
vt B Lot e P Sy o et foee Poss
. £ o o el P ] 5 o] s
et ‘ P ‘ e P B .. 7 el ik
] - . B vt £ ] a s s e
~ % < P P B s 4
12 pe o st >l 51 e o
e Al o= I e il
2 gt & — - 2 Wiz
~ i % P oy W go) =
nat o iz ] = L ol s b foon]
rair a2 Es%2 hat £ - o o] P e o
- o & i b e ot o N o I
,\\vm = o " v ] e joes et Poed] sk
& 43 gov] X L 7 - oo &
23 pos3 iy ot praecs e i \.u o] b
: ] . s ford ; : -
vt o ey ] 4 e o) 7 ) (&) 7
i % £ v . b3
L b N L = Tt o) s o ol
o] b st P i % P [ % “ i
2 - = o8 w3 AR v e
T 2] “ L e o Ry = o Lk
g 5 v} . 27! L 7o o = P9 s,
93] Sl s o o oot e ] 7. i s 2
= g = RE 4 A = %5 =
Joo St ~ o4 A oA ] oAy
= E % o = = o o & 5
P ¢ b p i P f g [ Rty 3 -
~ - e = 2 (L i S L 4y w
. 5 et % xv{ 2 e & “ find & 3
2Ty o E L. g it it Fiaind s e o i
Looad 3 o 3~ gy 2 Caniy Ly P ¥ e Yewns, 3ot
posag ; e ] (= e 7 o £ ! st 5 P
A o £ o - s “*;
~ 7 4 & > o e Iy
= < o B Z B 4
P o %3 # hd 3y Pl e
L3 b 5 bt ot i = e
hod o) %3 ) et [ ¥ jPoed fore
e P4 e p4 o . b . b s \ -,
4 e proce et ot e e s F o] Fid \é e
£ o3 $9ed pascs p o “ sl 4Ty . wa e i
s — . o

ot roesi 3



WO 2015/095375

PCT/US2014/070925

# Vit tivse snd using a sot of
v of boambvvming

& anionmas, &s

sambornsn

g antonna
seond divoesion of the Arstwireles

s doviee
3
determining, at @ sccond time after the fivsd thne and wing the sat of
boanforning antonnas of the phaality of wioving antermas, g thivd divection of
the first wireloss dovice relative o the oyvowear; aad
changing the sty of the fivst beamforming antonns from the seeond
16 diroction to the thard divection
7. The moethod of clabm 6, wherel
#y &t

1 dhiveotion Is deto
least oneof

sroned R

FONDORST
rotational ¢

R

yrtion aof the oyowesr] o

ors
17

travsiativnsd motion of the oy

vear ralathy

a firstw
2O pi\ng

\}\

nng suenna of ¢

vt wiraloss aoos

ud thied

£

14
R



PCT/US2014/070925

WO 2015/095375

Raad
T . “
= 2 &
i~ sy ey
& s foos
e B Y
70 - 40 )
o el b, (54
= = 53
g o ~
2 42 b By [
b s [ =
= = g 2
o st Pr .,
b 2 e Semi =
& M\H\ .wu.u Nt ek
vk b4 4 Ldrri e
s = =2 e ;
el 5 s b o
5 = g g
L 5 .
Gt e = 3 . o)
o 4 7R ; 5
oA w e il et
o el '
— £ CPR 5 4
% pacs & bk ] 7
ood v > : Yoy oy S
ool o e o ied Yorl o
: ] v Ry L P o]
oy £ ey i (4 o o
oS Fvl fte oot . o et
2 P o 4 g s
= v ’ . = 4
pect Padt A s > Pt
fd poct o R Lo 4
o= et ; 7 4 peel
Z = % BT i
jass -t P - 1y e
* ot D i E o~ el
5 P PSS = e
A R A =
g £ = ot st ga =g
S Y o 7 - Gy
PRiov) Lt el v =
Soe N o = e o
pse] ot e g o)
A - e B s
4 I -
W Pad? b 4 5 i
i ‘.\\— B
e TE ; P2
2 5 5
P ol
P - x
. P = S
_ o & L z
LA ool E2 I i
z sroee = S Pt ol
! d -2 i £, 23 g v
. & oy Jee R P.»M\ o
% <% 2 7 s b
U & % LR 7z
. T ort B byt o
e e = : J— B
£ o oE g &5 A #
3 p] oo = J it r Z
o E 5 o ;
P " . b St et sy
= “ v e & s 3 4
R ok £ “ - e e ‘
. 3 Mv 7 o . N Resed
A - o o 4 &
ARSI B 3 . A
, “ Boa 5 - i 2
s, et "ins ok o gat]
- ’ X o, s,
o i = S poed Poe) -2
; b SR o 4 A ;
e sl - ped] 45 s
B Hoecs st -~ 73 s b4
P et 5] s L Foed]
. 3 e (o] .. pot o]
o] LA P S &5 §
Pt L3 g oot P foies
P s : Eond i 3 i,
L S om o i E o
s o ; 53 5 P ks
Ry 2 o b - oy [,
# Y % % % ’
= 25 % % ~
45 i 2 4 ol
(] perd ] ] wh.
el 42 ofl
3 v o et 75 et - >
o & P . = P < -
pac ) fret sy goe) fr R o L
e fosed ' sy s

oo roed, 3 ¢y



PCT/US2014/070925

WO 2015/095375

4
o 3
=2 . .
A : - ol -
29 " Ear i P ot
P Peed o = Lied
= Ee) 7 474 et o e 5
haid o £ S . o P e
T e B . Z 2 :
omy I S el P
G e O =7 - oy iy 5
oy foe ] 5 55 i~y - s b o
ot posl 5 L 2] %3 ¥ ety e
praos Eaad * s D] i > - x5 L3
P by o oo S A e i 2
w ..\, % od ) ped Hpost Y T gt
5o . P ¥t .Yd T el \MU« 5 s
S S Dkl e ok o7 e “hesi s et
b J S e, o T N g
o 2 & B# e W b4 & &
i T &2 I ] k2 % 5
T 43 3 e s o] o g Lr ) et
B o OME 7 2 =
‘ - o * . % K o
. w e 75 o xS B e I b
7% -~ w 554 3 gt oo i £~
o2 % e : . = T 4t St
[l = s TE e R+ e g ke
2 b - . P pes — oo
Y N S SN 5 B = = =
s i fa Rem e T o) 7S “
e - - . g e
R AN T A R ;
e o~ s s sl Boed ol
% = g o o o
b Lo ver el .
; -~ feed o) b3 P 3
2 bEy 2 oy 2t
5 I PRl S TS 5+ R
Poed 7 o4 - o e k]
= vt e E F L2 e ;
oy B g o~ o paod P’
e nd it w3 el i ]
bt B poses ., ] oo joss] -
Y Lz UE e E I *
‘ o Z % @ s A
s s vt o . vl b
72 > 7 TR R =
T i ] &5 o v “ & ?
Lo &4 e b v cou ] ke S .
B 2 53 . z o v -
£2 oA : v b ooy el .
¥ s L oo B 7 A foo] ‘o
. wens Ly ) EAP ] Lt o) b
B el pol o0 e b % v £ b
“. g e St g 40 S B o
S B VI “ i 4y g
ove] ) o3 = o 7 - P i
Fow . rErA [ 5 fess ey T o
= Ly e “n - 5 - o e e
s s e st Py g ol s 7
g 24 e - pe] 3 e v [
.- w’\ - ] O 3 o] -~ i .
RATI . P T T - R sy pd
iy s et et pos} 12 -~ For
o= L2 i p e ool ] = P e b
(R AN oo T s = 50 ng oy
R P S R Bood e e Pavd > £y poneg
o 5 g ot pacs oot : o b ot %4 £
S oy s S Fed By ., ot 2 =% £ S
e 2 s ] g WAL 5 ot i et
L £ b w2 e ool - iy s s
. — 4 P by e e e £ k2] st
Y o 7 Yo o = B 5 > 78 B
T = P N pos > 1 3 pa oA
- o - 2 - o v [ gy,
] . pid 3 ) oy 48 o @y
o~ %3 P = o L% nrrrs 7 z O o o
[ B =5 ~ ] e sk L e o W =
o s B e 2 o] - . o, “pra 5 gk, e
oy &3 o] o jood = “at £ ) Py el LF
G iy e ogmo Wm L el S g R G
oo o~ ] oot o L 3 : oot £ b p
b ) s posd 7 o o3 ) ot ? a0 s Chers
pest poct 25 Lo + £ [, 5
3 o o R poe) oo & 23 o b .
7 g el a3 %4 P 2w £y PR P £ ad
43 et > bows e £ ; 08 iy iy iz
2. poud : i 3 st e e
-4 - (] e L e - = ‘\ B o ¥
i SR e T e 5 byt 2
[ 7 bt Sanns o) iy bl Sens £ P frd 7
5 ’ Foud bood Frns o - X foeet b N
P - = et ) R el P
S s jor3 P P ied o L] o
P e ol = iy
ot [ . %l 3 48 -, fu3]
= by <t ed} o] ] o o~
~ s o g jod e i Pl
4 el et 2 s S Y Aot Y s ps
L 5 L3 Eaad EV bl [ iy < Eeed P €
S T~ rk G R w3 ees fiot =
Ly -~ 7 o

s e, 73

A

aaF



o

£l

SREIE

i

Y

Ry

PCT/US2014/070925

(i

1
T
¢

i

L

P
e
4

SN

Tty

Tnalio

o~
oy

kEy

1

¥
RY

arrangoiont

Q

STHEGHIREN

RS

%
s

2 anlery

FeRa TN

&

DOHON 1
;x

1

¢ TR

.\&i’
ATEOR

.

X

THIY
TR

FORTGHNT

39

o

beand

SoHa

durahity of b

yaf

SRBSIVEE D

oS

gt

FE by
wakit

1

d ik

A

it
&

JITR
ntan

£

.

25

P
5
=
g

23

2

e

as of the

1 antsn
SE

hed o i

/¢

7

wherein the prog

aniunns wrangem

at
rady

WO 2015/095375

W

roos

fREH

it:

3

v ih

o

iy the

an o mnbile

abion §

gl
on

o
X

form

VO

£
23

LONRN

N

spla

o §

adi

3

iy
ne
v

kS

ay the di

i
{
gt

dixp

ther covaprist

i
ot

stwirele

‘\3"..(‘

¥a

.
%
X

155
TR

X

<




PCT/US2014/070925

WO 2015/095375

g
7
: s
W 2
i "
P D
Yo e .
L4 goec) . mrw
= e ~ L5)
i =t . =
Sl o Pt Lot
. it et St
o Iy 7
b rrr; iy
snd =< goed i
e, 03 P o
- ] o “2
o 4k o >
) 204 — 25
B4 [ Fod k4
B od ol ped
& < a b
= 73 ; i3
b Y - s .
b byt %
= Z : o
Eoad o bR, bS 4
: : s h e
Pest ey ¢ ‘ %
ot (53 § Lo u»m D
s Z g Py i ol
Food - [ o by Doel
B # g - B
et I3 ’ 4 i~ >
= o2 iy s 5 o
m\w 5 ‘ . u.s - = Z A,m
“ = g o - R
tas e [ fooed £3 oy N
o =t s o N 4
s - g 5 s % P
ol foed g it 4 et
s B u 8 A
= o s, Ak oo : Fosl
o P b — Fs S
s i = 3 L )
- e A = # £
i % 2 A 2
G4 b (% o v
: k= = 7 =
F: - ¥ s Z S Bt 3, ,\\vw
5 ; 5 ; o, A
[ K] o p L e
pey) * i A -~ o
i : o =
b2 . ot =4
L L3 5 Pt
] o i -
W o 0] ﬂw s L
i T P ‘2
o oo - Pl
Tt o) £ L
R [ “en
juec o %% =
~ o d £ o
= o] A e
P o o~ {a ]
d = £ e
i w5 3
= “ s it
" 7% 7 porg
LS B2
" b e <
5¥) et ¥
et 7 )
73 At ot =
o % P s 7 b
Tl %4 - 7
kesect e s )
2 Tk L g B
B peed ¥ 53 pod
boest = 5 = .
% O -
e N ) Rcass B4
e 23 wE vt e
et i ~ 25 [
oot = v s
fioad ; st "
e o Jesy e 42
e omdl A e te] [
A P e & fsed
5 \.ﬂu o Fe¢3 =
paet ool o 5 e
o s L & 5
bect T whos, — )
53 ey faed i F
o s 3 A st
poss pocs s o,
5 s ] fad A A
il o) Vs k¥ e )
e 34 = P 2 ]
s (53 fay et - R
7203 oy 17

oo et



PCT/US2014/070925

WO 2015/095375

87

.Je
/ . -
B \,\\ B
I
N, /
.,.(:c..a I{(\.\u
7
4

~pif

[ OId



Z DIA

PCT/US2014/070925

AHONIN

R E ey
DNIBEA

i

i

3!*" ol

L2

SYNNILNY
DNIRHEOIVEE |

ERAits

OHINOD

YHNZINY

R4

30z

HIAEIENYL P,

M dm

o 3

11

508

WO 2015/095375




PCT/US2014/070925

WO 2015/095375

357

AN 58300V SSETMIM

e piE

N
A0,

# i i i % 4, s
A1 NM i WM M % N. "3
AN BNV A U U U N T
! ! P A T B T T Y | y 3
P2 A A O SRR U B ‘
W b AR L .,
1% o 55 }



WO 2015/095375 PCT/US2014/070925

400

4/

g

404~

SCAN MULTIPLE RADIQ PREQUENUCIES USING AT LEAST
TWO BEAMFORMING ANTENNAS

—— ‘oo

DETECT FIRST RADID ENERBY ON A FIRST SCANNED FREQUENCY

SENE} & ?ERQT &%E&SA@E TOA C{BRNECTEQ MG&%LE BE‘:EC& §?\5{3§CAT§§\E£?

THE FIRST SCANNED FREQUENCY |
ﬁﬁgw; RESivtASthNﬁﬁ%SQA&&%ROMEH&M&&L&&&V CE INDICATING |
FHET W\Nsm 5&%{“}?\% @;: A ?R{}SE REQG :

i
FHI
i

-
§
H
i
3
H
§
§
§

412

IDENTHIFY A FIRST VWARELESS DEVICE ON THE FIRIT SCANNED
FREQUENCY

!

a14-

DETERMINE A FIRST DIRECTION OF THE FIRST WIRELESS DEVICE USING
ASET OF BEAMPORMING ANTENNAS

FH

1’""'““5

CHSPLAY THE DIRECTION INFORMATION E

i
3
SO ; e wms mme mm s sms marae can wms ams ma.ime tes mesas can sms mme ma. s was smeas aan sae 3

418

PROVIDE THE DIRECTION INFORMATION TO THE MOBILE DEVICE

v

420~

DETERMINE A DIRECTION OF TRAVEL




WO 2015/095375 PCT/US2014/070925

87

209 DETERMINE A SECOND DIRECTION OF THE FIRST WIRELESS
s DEVIOE USING THE SET OF BEAMPORMING ANTENNAS
S04~ AIMAFIRST BEAMFORMING ANTENNA IN THE SECOND DIRECTION

¥

506~ DETERMINE A THIRD LIRECTION f}F THE FIRRT WIRELESS DEVICE
; USING THE SET OF BEAMPORMING ANTERNAS

¥

GO8- Al THE FIRST BEAMFORMING ANTENNA IN THE THIRD DIRECTION

¥

sip—  SCANATLEAST ONE OF MULTIPLE RADIO FREQUENCIES USING A
' SECOND BEAMFORMING ANTENNA

¥

549 ] DETECT ON THE AT LEAST ONE SCANNED RADIG

. FREQUENCY SECOND AND THIRD RARIO ENERGY

g1 DENTIFY SECOND AND THIRD WIRELESS DEVICES FROM THE SECOND
: AND THIRD RADIQ ERERGY

S16-—DETERMINE DIRECTIONS FOR THE SECOND AND THIRD WIRELESS REVICER
SELECT, BASED ON THE DIRECTIONS, THE SECOND WIRELESS DEVICE
38~ OVER THE THIRD WIRELESS DEVICE FOR A HANDOFF FOR A NETWORK
CONNECTION FROM THE FIRST TO THE SECOND WIRELESS DEVICE
820 “‘““E IDENTIFY ARETAIL ESTABLISHMENT FROM DETECTED RADIO ENERGY
532 DETERMINE A DIRECTION OF THE RETAIL ESTABLISHMENT

524 DISPLAY THE DIRECTION OF THE RETAIL ESTARLISHMENY

FIG. 5




PCT/US2014/070925

9 OIAd

LM B0V BB TN SMICH B8E00Y BES TN

MAfll

i
S5

84

/ :
{1y £
[ Y

.,

= NOLOZHIG [ /Y NOUDEZHIG
. JeHL T LoHid

e

A * SO
._..ﬂ.l.llﬂ ; \m H ey oy B fdad
ﬂ /) 03 aNCD3S

WO 2015/095375



PCT/US2014/070925

WO 2015/095375

LT




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/070925

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO1S3/786 HO4W40/24
ADD.

HO4W48/04

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO1S HOAW

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

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

EPO-Internal, COMPENDEX, INSPEC, IBM-TDB, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

AL) 24 June 2010 (2010-06-24)
paragraph [0035]
paragraph [0039]
paragraph [0042]

figures 1, 3

column 4, Tine 18 - Tine 37

paragraph [0055] - paragraph [0059]

X US 2010/161658 Al (HAMYNEN KIMMO [CH] ET 1-20

A US 8 373 596 Bl (KIMBALL STEVEN F [US] ET 1,17
AL) 12 February 2013 (2013-02-12)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

4 May 2015

Date of mailing of the international search report

11/05/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Farese, Luca

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/US2014/070925
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2010161658 Al 24-06-2010  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - wo-search-report
	Page 45 - wo-search-report

