US 20160134930A1
a9 United States

a2y Patent Application Publication o) Pub. No.: US 2016/0134930 A1

Swafford 43) Pub. Date: May 12, 2016
(54) SYSTEMS AND METHODS FOR HO4N 21/81 (2006.01)
MERCHANDIZING ELECTRONIC DISPLAYS HO4N 21/41 (2006.01)
HO4N 21/442 (2006.01)
(71) Applicant: RTC Industries, Inc., Rolling Meadows, (52) U.S.CL
IL (US) CPC ... HO4N 21/43637 (2013.01); HO4N 21/4126
. (2013.01); HO4N 21/44218 (2013.01); HO4N
(72) Inventor: John Swafford, Palatlne, IL (US) 21/812 (2013.01); HO4N 21/8126 (2013.01);

(21) Appl. No.: 14/713,809 HO4N 21/2668 (2013.01)

(22) Filed: May 15, 2015 (57) ABSTRACT
Related U.S. Application Data Systems and methods for a merchandizing display related to

(63) Continuation-in-part of application No. 14/591,421, acontinuous display formed by electronic displays embedded
filed on Jan. 7, 2015. along product shelves and on the packages stored on the

(60) Provisional application No. 62/078,809, filed on Nov. product shelves. An electronic label device may detect the
U presence of a consumer and send a trigger to the packages on

12,2014. its product shelf. The electronic label device may also send a
Publication Classification trigger to surrounding electronic label devices. A streaming
video may then be apportioned among displays on electronic
(51) Int.ClL label devices and the packages. Each of the displays may
HO4N 21/4363 (2006.01) simultaneously output a different portion of the streaming
HO4N 21/2668 (2006.01) video.
430068 43005A 430058
430048
43004A 43005A 43005B 43007A 430078
Limited
AD AD
43006A 3 3
AD
2

Product 2
AD 1 Product 1: SALE!! O

/ 43001

43004 43002 43003

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 1



Patent Application Publication

May 12,2016 Sheet 1 of 58 US 2016/0134930 A1

FIG. 1a

l“i\hu. | “‘\

!

M~

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH



Patent Application Publication = May 12, 2016 Sheet 2 of 58 US 2016/0134930 A1

FIG. 1b

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 3



Patent Application Publication = May 12, 2016 Sheet 3 of 58 US 2016/0134930 A1

l@l/_\ss

FIG. 2a

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 4



Patent Application Publication = May 12, 2016 Sheet 4 of 58 US 2016/0134930 A1

135w

+ - 175

148

155
150~ - [ fm

156

170"

L(130

FIG. 2b

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 5



Patent Application Publication = May 12, 2016 Sheet S of 58 US 2016/0134930 A1

‘ 4 - l
/‘—235
/
A\ 255
FIG. 2¢

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 6



Patent Application Publication = May 12, 2016 Sheet 6 of 58 US 2016/0134930 A1

80

FIG. 3

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 7



Patent Application Publication = May 12, 2016 Sheet 7 of 58 US 2016/0134930 A1

195

196

. ;
\
N .
A ‘ o)
L.

155 —"|

L 185
\190

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO.,, LTD.
Ex. 1004, page 8



Patent Application Publication

400

405

410

415

420

430

440 level

450

Timing device
sonds sigual

Sensor scans
indicin strip

Controller generates
pusher code
Controfler sends
signal

Store computer
receives signal

Store computer

determines product

May 12,2016 Sheet 8 of 58

US 2016/0134930 A1

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.

Ex. 1004, page 9



Patent Application Publication = May 12, 2016 Sheet 9 of 58 US 2016/0134930 A1

Store computer

510 I tansmits query
Sensor assembly
520 recelves query

Sensor essembly
530~ T scans indicla strip

Seasor assembly
540 T transmits data

3

Store computer
roceives data

550~

7

Store computer.
560 <} calculates inventory
an shelf

FIG.6

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 10



Patent Application Publication

810

620

630

840

646

650

660

870

680

Setup Shelf’
with Product

Activate produet
satup on
hand-held device

Scan UPC cade
of product

Determine if
UPChas
dimension

Yes

Assgoclate
dimension

Stare computet
indicates ready

Activate
controtier with
fand-held device

Controlier
transmits dats

Store computer

assaclates controfler
with product

Query user if
dimensin i3
avaliable

Yes '
User inpats dimension

FIG. 7

May 12,2016 Sheet 10 of 58

642

644

User verifies

Store computer
sends verlfying
signal

US 2016/0134930 A1

890

685

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD

Ex. 1004, page 11



Patent Application Publication = May 12, 2016 Sheet 11 of 58 US 2016/0134930 A1

A~ Activate setup
3 on hand-held
710 device
720~}  ScenUPCcode
Stors computer

7307 T tooks up product

Store compufer
7401 indicates ready

Sean code on
750 T sonsor assembly \

A~ A
3 veri an
760 of data

FIG. 8

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 12



Patent Application Publication = May 12, 2016 Sheet 12 of 58 US 2016/0134930 A1

720

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 13



Patent Application Publication = May 12, 2016 Sheet 13 of 58 US 2016/0134930 A1

il

‘\\m\“\\\m\mnu

752

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 14



Patent Application Publication = May 12, 2016 Sheet 14 of 58 US 2016/0134930 A1

801
FIG. 11

A
&
et g

.ﬂ”“ liar,

Vi 4
j
s2” . f

S

N

0
®

I

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 15



Patent Application Publication

May 12,2016 Sheet 15 of 58

801

"‘ l

US 2016/0134930 A1

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.

Ex. 1004, page 16



Patent Application Publication = May 12, 2016 Sheet 16 of 58 US 2016/0134930 A1

'é\ 1S
\\\\\\\\ '?él— g ' i?
\\\‘\ 7o ] u_
l Yy, .
N} & l\\“hl' ST\ N :,:\
S = E
N
_ N
= &
o - ‘ D
& T «=
5 3

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 17



Patent Application Publication = May 12, 2016 Sheet 17 of 58 US 2016/0134930 A1

aeo0000Dd
oo0UBOOOGOD

S

apoh -, e jo o "\
as g B ax
o

°
C eo
8 oooonGo0aERB A0V Qaod )
e e pps &
G0000800600000 sgoo o
) oaneanowoooouaoaoopc}ogaunov
C000500080000208000505008308
g / naouooououoaoocoqoganan
9000wV 000000Q0000AORODIRT
PO N L L LI R LA, 5 A
500°°ﬂﬂ°°ﬂ"°ﬂ°°nﬂ°' P00
4505600000000mQANDAD
4000060000000 9DTNQAE
90Qu0aOA0B0 08206003
20008TD000R00A00000G
GOOOOQGOODQBGOODOCO
s0b000p000C0DACEODAH
QQGDQDQUBHHQﬂGQ'QQI
&HQDUBOQQD@OGDUOGQGD
{0000005000000000000003300080,
—‘-_- 6600000050000 000000000300007
0000000000 000440G0040008800
I.oﬁ.@.l°°'°D°0ﬂﬂ°°ﬂﬂaaﬂl°¢'
095086000 EOPRERAB0E0EEFIAUIT
PP Y T L L LI L LA A
.OQOQUDUGGCGQQCQC PoBECOD
.QOQOC...‘OCQQHOIOBEIBBQQGB
2000R0000000ADHOREERERARRIAT
D T T LLLLET L L L L L R R
c04000980000000005000400008
QIDQ.DB..B.°H°‘°.°°’°H‘0“0°
waoovoDoGROaRdblDOOBSBR0GATY
‘.‘ﬂﬂ‘gnngﬂoﬂaﬁ.ﬂ.ﬂﬂnﬁ
D“.°.°.°“.....ﬂ..°ﬂ u)
o™
@D

25RaBsEP8E0009E00RRESIITANGY
cpcNAGSAG0E00008380000080080
Oiﬂvvvﬂﬂnwwuowocuwncclncc

o
;é}uobonbononoqononaaonoeuo-

v sepsonbDGBRpRTEaQ@PgOgacDORd
560800DGAA0CA000N000IN0GTY, l

2004008020000 0UG0Q0ROGRDYNT
soossb0OBcOCOAROeDEEROgSOAE
sasceanccapbnacsoovagfasnndy
cancacosenseapnodansaFHIBAB YA
onoa#onoqoo'ocetv--o»vunu-wq
vaeguswovoovoougdopvgavocdFe 4u
y: At v Ay

905

o
®
o] <«
< =
8 Q 2 .
o o 2
[E 8
I
I
o)
T o™
0 <~
o) »

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 18



May 12,2016 Sheet 18 of S8  US 2016/0134930 A1

%}
2}
o
st

Patent Application Publication

(=]
3

1015

©Q00pPOQGDEAD
G00QC000TB0S

2 \
o Q
< | S
) Gooaeoeao0009ce aewe ~
© 000300000009 0033020H0ETADAY
o nooncooooauoaoooqoo}agooco
== P CsN000A0E0000000000§A000
Q00 ana0680600080000/0400030
9000QRBQSGVOCV0QF0AY, flnfloaoad
2000900009 c00000aaoofi- N agvs
39200000000 WPI G000 LRy
4063600000603 03wp0 0 so00d
naouacuaunaoaaacu EE-X X
redeoaDaNGo0RQOAROD N va oo
00000080000 G00Q00B00 0300
0909000 0UENBERV00ETY asod
0000800000 00G00RCEONR acoo
HGGGOOOGOQGBGDOCHGQG a9
PeEGOUO00EGOEANIRBORGES00AIY
o Ul .s680800a000000a058040480000
_- 0040030003004 060040¢00030097
PUOB0UIGCEIROOUOOISTOBOIBDDG )
Q'O‘."G'..GOGG..I €00EABRAOG
000000FEE0ONIGUN0GOB0EE0000Y
2300400000626000000000YRBOOE
B0 E00BEBE0CN00D00AOUBAREBOIT
Qlﬁﬂﬂ..Q'.O.DGGGOIBQDOD!QQG
$06060E0RABGEARG0VR00E0AE0DY
ovnqvu-u-wunnan.uvuu‘l'wwno
’0..00l‘ﬂﬂ.oo...“"'o"."
$0200660000968000000008023009
2080666063800 00836200650¢8803
2000000090 MRUIVIAONO00BITED
$500QERREIAAGRGIDROATEQV00D el
..bﬂlOl'BIUH0.00D.UGDIIBC N
06000000 EIBEALOBCEL DO DIM ‘C_).
<
I e e

1030
1010

1037
Fig. 15A

1000

1035

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 19



Patent Application Publication = May 12, 2016 Sheet 19 of 58

US 2016/0134930 A1
SR
(a2}
=
........ L%‘/
’ —
5
3 i
0 0 1 E
8 8 .
'
8

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 20



Patent Application Publication = May 12, 2016 Sheet 20 of 58 US 2016/0134930 A1

1140
1132

R

:ﬁxn=====ﬁx=;z&;;a==r:=:::nz::ﬁs:::::rv
aocoaeoeoeoao o
o~) g0

1134

°

LEX TR A

0000000900 ]
POYQOD
600800 saen
6000300 o o0
coenOOGC000D 8 40
ancoosoqeonabono oaao
o T} LR
GoQgc0oa0esas = —lapon
ageoy

0000000700000000065 &

onaB0080000QID000R0RIAGRE ey Qe
eoa 60000IP00000000R0GOR0S
aoaononoeooooogoooooo{u 0000
osonpDoBoGDOODGdOGOE 08000

0000RA0PUROQE0A0ARAS 2990
DOOGGDGDOGBUGOEQOGO aes
008B2000888060606080 p66Y
6060000080008000000 a0
pevaogaoacEnEEo00ad ELY
QUDGDGOOGGHOHBWOGDQ CR -2
mnuobosdb08DR0RENIT aeny
900900 EROG0000B000S Yo
sanad

cance0G¥c00400000300
ooooaaoooo:sonaoaaﬁenaoneaoo
@godo 20CPERADUBEVNCRODOAERTA
ocncacnvowoeennooneuuuounce
Peeed o8 PPYYT LR LR AL R
-2 cpoes00s000080060008006008
so0ceuddatbagnICEBeDEl
soBe00b0BON

oga0wQ
COsEOHOOTABOEINBD
oceeeueepAND000dPGRERAnaAAI0
¢e30905e000000A0FEOETIIIOTE
ouoooauatneoooondiuueoooean
s50048R06E0000DDD

esoso6nnéd
ppeac0g

saoeeuoBscocsca0EEAReD
CoeU¢bODIEPOBANDOEIRAT

ecoee
goos0a0GR

enereEORE0R00R0R T
P Y T L T LA R L LR R LAl
sapouacas0oosuaaaas0RaBsidaay
cpoanpoeacaodsasas 2
PPQEUGEBHIOPDOBADO
$0Q0R&0000000830F00Y
PO Y T IR R AL Rl o

1125

1100

Fig. 16A

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 21



Patent Application Publication = May 12, 2016 Sheet 21 of 58 US 2016/0134930 A1

™ 1134

I\

Fig. 16B

1137
Y

1125
1135

1132

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 22



Patent Application Publication = May 12, 2016 Sheet 22 of 58 US 2016/0134930 A1

[*]
%]
™~
=
&8
< N
hos -
N
~
= = ke R Ttk X3 X
pnoo00C00aGd CEX
so0o0o000800D8 sgo e
LR XA A 1] ' CX-X
evecevd - ¢oe
2009800 coo . {000
saaacaa oo \No e
00900900000 oo Yo s gg
apogcocaoad ag oo 1S,
o | saa “,‘. o
A, -
soo oy

soosaoooeonoD ¥
aooonaaoanoocuoaooocéa!oqoe
B

eepo6obasOROABORO00E LR
9¢ouooeneoooanoan50045 ©500
ouoonoaanoﬂcuauooubaqo?nona
oooonoooaouaoaoaoodoI«’ooou
coogacoeopoosaadacsad ast
PUEs00EERABIUTAVODOD ooe
YV EEEE LA L LA A evY
GEROPORUVUCERDEOP0IY sa0

06b000ANB00000C00A0T 420
o6500004006406060000000 neo
QDDOBBGDDQODOGDGBDD ago
9033000000000 00800808 7 300

eoa

20 ceEpP0QeaR0INeORIVAOD
608000000000000Q0900306808020
5660000064000600096000003080
-unnoanaaaoueaonaéauon&

aooo
poaoocaa

P T X LY L L L A
oooaoanoooanoaoaeaeoou-uoee
@06BQRGOAR0U09RV0COUORAOESD
ceopogsandaoveoaRcadEbeas D
cweoE09RPAGHR0Y3000AA0AGIST
5000006000200 TR0ACQOI0IAI T
00G8 0000000809000 00900000000
bopGe0OOGGasB000a00s0ACEER0
c0600BGDPGE08000680000080808
poonoacONEOROBEEUARB8E000Y )
eNgRBRBE0B0DIRUATIVEGCIDAY
csepueevososenrDsdsoseglad
sesanbopassneossaovasaglore
enoBEOBOO0G0E0CEEBAsOG0AGAD
000§BO0EANCRTINAUAD0OHHAGEEE
cogacangsoagennaaacgbasnad
5a00000603009VQAGaYro0B00
2006300060008 000Y000A 00080
Y TR EL Y LA LA LR A
sonosasapesveoogfendsasanyeac ]
sosscepssosasnejoonoscoganas Y
sapsepennooagdoaagonsybanae K
gsooesuvsenogafonacod sveo00
oovusepobondevascecchuonnngoisony o5 0

1225

g F

e SaaEY

1230
1224
1237

Fig. 17A

1200

1235

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 23



Patent Application Publication = May 12, 2016 Sheet 23 of 58 US 2016/0134930 A1

1236
1233
_~

— 1234

1242
1239

§ AEE——
| I
e

Fig. 17B

- 1225
1235

1232

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 24



US 2016/0134930 A1

May 12, 2016 Sheet 24 of 58

Patent Application Publication

v8T Sld

Ex. 1004, page 25

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



US 2016/0134930 A1

May 12, 2016 Sheet 25 of 58

Patent Application Publication

3181

0081

Ex. 1004, page 26

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



US 2016/0134930 A1

May 12,2016 Sheet 26 of 58

Patent Application Publication

J8T Ol

0081

Ex. 1004, page 27

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



US 2016/0134930 A1

May 12,2016 Sheet 27 of 58

Patent Application Publication

I8  otgr

NN

0781

\

V6T Dl

06T

N

A 4

/

/

Z

ze81”

v08T—"

I
! I
I I
| |
} 1¢06T 21061 pTo6t oC06T gz06T  ez06T "
|
| |
j |

Ex. 1004, page 28

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



Patent Application Publication = May 12, 2016 Sheet 28 of 58 US 2016/0134930 A1

1814

/1822
/
1810

)
< (@)
® =i
i
\ S )

N ,/OHO E
r= T T T T T T 7y
| | N
[ 8
| [ -
| 1
| W
| 1 9 /§
! =
| | <
|- L ]
1 S
| L——8
| | a
| I
| H_______y

N\
,
J

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 29



Patent Application Publication = May 12, 2016 Sheet 29 of 58 US 2016/0134930 A1

2006

2018

7_
200%3
FIG 20A

/2016

2020

2002

1822

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 30



Patent Application Publication = May 12, 2016 Sheet 30 of 58 US 2016/0134930 A1

o~
S—-q @) —i
(@ — o
o~ o
o0
o
N
Li.
0
3 =
@) O
o oN
0
o
[ew
o

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 31



Patent Application Publication = May 12, 2016 Sheet 31 of 58 US 2016/0134930 A1

= 2120

FIG 21A

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 32



Patent Application Publication = May 12, 2016 Sheet 32 of 58 US 2016/0134930 A1

S

U
| 1A
"hir‘—b‘ ' 1

2112

FIG 21B

2122

2130

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 33



Patent Application Publication = May 12, 2016 Sheet 33 of 58 US 2016/0134930 A1

FIG 22B

2202

|
/0
2

3
FIG 22A

2130
N
2200

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 34



Patent Application Publication = May 12, 2016 Sheet 34 of 58 US 2016/0134930 A1

FIG 23

2314

2300

2316

2318

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 35



Patent Application Publication = May 12, 2016 Sheet 35 of 58 US 2016/0134930 A1

N

(ol

(o]

o

2408
FIG 24

l
l/
2406

2404
]
o~ "x),\
3
4

N, 2

o

2400
BN

[de

o~

2401

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 36



Patent Application Publication = May 12, 2016 Sheet 36 of 58 US 2016/0134930 A1

2500

— v

Receive sensor
data
2502

v

Determine
source of
sensor data

2504 J

|

Calculate motion of \
mechanism of display
management system

2506

A 4

Calculate number of
products removed from
display management
system
2508

Communicate
alert message

Pattern found?

2512
2516

|

V

T Check for product Communicate with
removal pattern external device

=
so || m

FIG 25

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 37



Patent Application Publication = May 12, 2016 Sheet 37 of 58 US 2016/0134930 A1

2600

1/

Receive sensor
data
2602

v

Determine a
| change in sensor
data output
2604

Remain in low
Change above emain In low

threshold? con:‘)i(;\slgtion
2606 2608
Enter high power
configuration
2610
v
Calculate position of |
movable mechanism
2612
: A 4
Query lookup table Calculate number of
for product | products removed
information g from system
2614 2616

FIG 26

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 38



Patent Application Publication

v

PRINTER
27112

May 12,2016 Sheet 38 of 58 US 2016/0134930 A1
DIZS_]F;%?Y Network
27110
A
100 —\ 1
¥
DEVICE
»| CONTROLLER 4
27107 NETWORK
) » 110
27109
- ROM
M o702
X LA
RO les| PROCESSOR || RAM
7101 [ 27103
27104
4\
HARD DRIVE | | POWER
27105 | »  SOURCE
27113

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.

Ex. 1004, page 39



Patent Application Publication = May 12, 2016 Sheet 39 of 58 US 2016/0134930 A1

@
Te—s
~ 00|
g 13\
e 0]
~
0
(Q\|
m a
« = O
% e
~N LL
<
>

28225

%28

28223

28200A || 282008 —7 /—

28221

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 40



Patent Application Publication = May 12, 2016 Sheet 40 of 58 US 2016/0134930 A1

28200A
i

B
282008 |

28200C
~h

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 41



Patent Application Publication = May 12, 2016 Sheet 41 of 58 US 2016/0134930 A1

29350

™~ /29303
29300

29325

/
29315

29323
29313

\
29311

29321

29301

FIG. 29

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 42



Patent Application Publication = May 12, 2016 Sheet 42 of 58 US 2016/0134930 A1

o
O
®
O‘J\
N 3
<
o
o
<
o
@
0
I
<
o
®
™
o
S —
® LL
-
\q-
<
o
&
-
o
<
= o
o @
q
o
@

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 43



Patent Application Publication = May 12, 2016 Sheet 43 of 58 US 2016/0134930 A1

(@]
Tp])
o)
[e)]
N
(@]
o
<
(]
Is)
5 m
= -
. ™
A a
=
S Q)
o e
L
\ ‘q_-
3
(@]
hs)
_
(e
<
(@]
o
v A
Q <
© o
o

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 44



Patent Application Publication = May 12, 2016 Sheet 44 of 58 US 2016/0134930 A1

m Q
[s2] (s2]
< 3 3
3 = @&
m O
< = =
=~ o)
oD . .
o O O
~ ™ ™
™
(@]
. "8 o\
g = =
©

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 45



Patent Application Publication = May 12, 2016 Sheet 45 of 58 US 2016/0134930 A1

31503D

0 © %
o 0 s
@ ©

L LL
s . s
™ b Rt
o o Qo
™ = =

/
31500D

7
31500D

”
315000

/
31511
/
31511
31513

31501D

31501D
/
31501D

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 46



Patent Application Publication = May 12, 2016 Sheet 46 of 58 US 2016/0134930 A1

S
o
<
© m
2 0
” N
o0
N N
o ™
0) O
LL LL

32611

32601
32601

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 47



Patent Application Publication = May 12, 2016 Sheet 47 of 58 US 2016/0134930 A1

3
2 5
o ™
P
m
< o
= 5
B lep)
P
o o
o ™
LL L
-
< ~ 5
\B (421
P

/

33701
/
33701

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 48



Patent Application Publication

34813A

34811A

/
34801

\
34800

May 12,2016 Sheet 48 of S§  US 2016/0134930 A1

N
34800

N <

§m
< Q
o a9’
©) O
LL LL

m

\Q

3

/
34801

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 49



Patent Application Publication = May 12, 2016 Sheet 49 of 58 US 2016/0134930 A1

@tput Uls on a continuous

display shelf edge label
device

35901

] Do not change modes
35905 |

Change
a parameter?
35907

add Ui for a
product?
35909

YES
YES
Implement change of | Remove/add Ul
parameter
35911 } S—

!
\

More
changes?
35913

Change modes ‘

1

g 36917 }

FIG. 35

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 50



Patent Application Publication = May 12, 2016 Sheet 50 of 58 US 2016/0134930 A1

\
Output Uls on two
continuous display shelf
edge label devices
361001

FIG. 36

Receive
data?
361003

Confirm
authorization
361005

A
Determine origin of
data
361007

NO

Change
of Ul needed?
361009

YES

Implement change of Ul
361011

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 51



US 2016/0134930 A1

May 12,2016 Sheet 51 of 58

Patent Application Publication

00112 /¢ Ol4
N

aslilie asiiLize ariiizs arorzg OSHLLZE o€LLLLE OLLLLLE DL0LLLE

// :
aiziiie \ // olzLLLe

dosLhse  QETHLLE azzille oosiLze OECHHE oTZLLie

gsLilie gelllie garLiize  diolLze VSHLLLE VELLLLE VILLLLE VI0LLLE

\ geciiie / \ / /

A ATARWA
q0SL1/¢€ dcell/le gicllle VOSLL/S vsZLLIE VZZLL.E

Ex. 1004, page 52

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



Patent Application Publication = May 12, 2016 Sheet 52 of 58 US 2016/0134930 A1

PROCESSOR | | NETWORKINTEREACE |1 >

Rl EPE INPUTIOUTRUT 4, 38119

3§:13 MEMORY
——— o 38123
CPERATING SYSTEM [l

CONTROL LOGIC g 38125
. 38127

38103 | | QTHER APPLICATIONS |1~

W\«-————W.—% i

.. 38121

38131 ]
‘ de | 38120

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 53



US 2016/0134930 A1

May 12,2016 Sheet 53 of 58

Patent Application Publication

Wo1sAs
- Andas alols -
4 ‘slolepunuuy
;‘,,;ULmeLC—I;

JanIas alojs-ul
-AJojuonul 3401S

6€ Ol

. I9AIS
Ju31|D |BURIXT

92€6e

"8:9) sualy

1 _ (019 \m,mmmanw\s

J

yee6e

- 's1xa} ‘1ouIR1u]

R~

0£e6e

18

A101UBAU| d10D

m>mw_;n_m_n_ \‘muu_‘\,wv;
~ 8uisuas B0

suojeag

e

Olese

{

=

o oswEn
‘siaxeads ‘sAe|dsig

: m,>m_n_m_a;u>_wum‘._mu:_ -

1 sjaqeT yays uo0913

c

mommmL

- 1Npoid jooydad

: Mmc_mcumpcmﬁu\a_\/_ L

)

90¢6¢

u‘H.m‘mcﬁcuWn“w

mopuIAA A1tnaas 19npoid

o

70C6e

82€6E

 BUISUSS JUSWANOIN -

_pue Ayuenp onpold -

J

20e6e

Ex. 1004, page 54

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



Patent Application Publication = May 12, 2016 Sheet 54 of 58 US 2016/0134930 A1
SPEAKER DLSO%?Y Network
40115 40110
A A
A
39100 — '
\L A\ 4
DEVICE
CONTROLLER h 4
40107
- N 1o
” 40109
- ROM
” 40102
A\ A
RfAME({\)A\é)ArEYLE | ProcESsOR | |  RAM
bl ” 40103
40104 40101
A
HARD DRIVE | N POWER
40105 A ”| SOURCE
40113

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.

Ex. 1004, page 55



Patent Application Publication = May 12, 2016 Sheet 55 of 58 US 2016/0134930 A1

39202

FIG. 41

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 56



US 2016/0134930 A1

May 12,2016 Sheet 56 of 58

Patent Application Publication

HOcZy

¢y 9Old

202y aoley 40¢ety 30¢¢y o0Ley

908z 308z, coszh _\/082h
Ho8Z 408¢y dogey 08¢ -
v0.ZY
_ _ _
0.2 30/20 20./2¥
HoLZY 40.2¥ aoszy qo0.zy
20TV
aoszy
aocev oozzy  80lev g0zzy YOEZY vozey voLZY

HO09¢

g0¢ccy

309z
ao9z# ozt 809y,
00 V09ZY
|

H05¢y 00S¢y v0scy
Elolerag aoscy a05¢¥

00¢L

Ex. 1004, page 57

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



Patent Application Publication = May 12, 2016 Sheet 57 of 58 US 2016/0134930 A1

C

m
o]
o
A
2
S a
o 3]
< < S
o)
<r
(o]
©
L 5
°
= o]
o —
o < o
<
~
3 Qo
3 <
m
w
o
Q
[a]
ﬂ'\

m =
Kp]
(@]
S 3
om =
< Al =
8 — -
2 é N
g &
) 9
S () S
o =t o
— Q
Il i
m _:‘—=
<t -
: Ng
@, <
L

43004A

43006A

43004

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 58



US 2016/0134930 A1

May 12,2016 Sheet 58 of 58

Patent Application Publication

wor  PpyOld

Sv| e

or00rt
€00k
eZ00YY avy Old 100y
[]
snuguad o} Yano | Fxmn_l

|WoaAAL

ar0ory
€007y

qz00t

vy Old

LOOYY
a 9 1xal
a v
qar00v |
£00PY
BZ00VY ety Oid 100V

enuRLoD of Yono |
[EEILS N

1X3aL

enuRUoS 0} Yano |
[EEEERY

ey00rY

€00

Ex. 1004, page 59

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO,, LTD.



US 2016/0134930 Al

SYSTEMS AND METHODS FOR
MERCHANDIZING ELECTRONIC DISPLAYS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Application is a continuation-in-part of U.S.
application Ser. No. 14/591,421 filed Jan. 7, 2015, which
claims priority to U.S. Application No. 62/078,809 filed Nov.
12, 2014. This Application is related to U.S. application Ser.
No. 14/308,989, filed 19 Jun. 2014, which is a divisional of
U.S. application Ser. No. 13/194,649, filed Jul. 29, 2011,
which claims priority to U.S. Provisional Application No.
61/371,417, filed Aug. 6, 2010 and is a continuation of U.S.
application Ser. No. 12/876,919, filed Sep. 7, 2010, which is
a continuation-in-part of U.S. application Ser. No. 10/772,
010, filed Feb. 3, 2004, now U.S. Pat. No. 7,792,711. This
Application is also related to U.S. application Ser. No.
13/836,680, filed on Mar. 15, 2013, which is a continuation-
in-part of U.S. application Ser. No. 13/194,649, filed Jul. 29,
2011, which is a continuation of U.S. application Ser. No.
12/876,919, filed Sep. 7, 2010, which is a continuation-in-
part of U.S. application Ser. No. 10/772,010, filed Feb. 3,
2004, now U.S. Pat. No. 7,792,711. U.S. application Ser. No.
13/836,680 also claims priority to U.S. Provisional Applica-
tion No. 61/371,417, filed Aug. 6, 2010 and is a continuation-
in-part of U.S. application Ser. No. 13/785,082, filed Mar. 5,
2013. The contents of each of these applications are incorpo-
rated herein by reference in their entirety.

BACKGROUND

[0002] The present disclosure relates to a store intelligence
system that can be configured to be used to, for example,
provide one or more of: interactive electronic price displays,
provide marketing messaging, and provide a continuous dis-
play across an electronic price display, packages, and/or
products.

DESCRIPTION OF RELATED ART

[0003] A major cost in the operation of retail stores relates
to inventory management, which includes the tracking and
storing of inventory. A significant portion of this cost relates
to product inventory management in the selling area of the
store. A considerable portion of inventory management cost is
the periodic counting of product on the store shelves. This
counting is necessary to determine the amount of product on
the shelf and to help ensure the shelves are fully stocked.

[0004] Historically, the counting of inventory on store
shelves was done manually, and the results were recorded on
paper. More recently, however, inventory has been counted
manually with the use of a small hand-held computer that can
be configured to transmit the entered data to a central com-
puter that compiles data and can be programmed to make
decisions regarding the purchase of products for restocking
the shelves. These recent advances have helped reduce the
cost of inventory management; however, counting inventory
still requires significant manual labor. It may be beneficial to
reduce the amount of manual labor required to count the
inventory.

[0005] Another significant cost relating to inventory man-
agement is product theft. Certain items are relatively small
but represent a high value to potential thieves who can either
resell the items or use them for other illegitimate purposes, as
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in the case of certain pharmaceutical products. The losses
generated by such thefts have a negative impact on the prof-
itability of retail stores.

[0006] Theft can be the result of both customers’ and
employees’ actions and has been difficult to eliminate.
Attempts to deter and prevent theft have proven to be only
partially effective. For instance, in-store cameras often do not
observe the theft clearly enough to catch or prosecute the
thief. In addition, in-store security personnel are rarely in the
correct position to actually observe a thief in action. As a
result, theft continues to be a significant problem and cost in
the management of inventory. It may, therefore, be beneficial
to provide aid in monitoring for theft.

[0007] Currently, retail stores can track the amount of prod-
uct sold based on a number of items scanned at the checkout
counter. While this ability has proven useful, certain inherent
disadvantages result from the use of such a system. One
inherent disadvantage is that the scanner only counts the
number of products that are legitimately purchased. There-
fore, if product is removed from the shelf but not purchased,
the store is unable to determine the fact that product has been
misplaced or stolen without visual inspection or detection. It
would be useful to compare changes in product level on the
shelves with the amount of product sold.

[0008] A second inherent disadvantage relates to store-run
product promotions. A typical promotion will have a product
located at the end of an aisle or in some type of promotional
location that increase customer awareness of the product.
Usually the product is also placed on the shelfin its traditional
location so that customers familiar with the product place-
ment of the store can find the product without undue search-
ing. Therefore, customers can obtain the product being pro-
moted in multiple places, and it can be difficult to determine
the effectiveness of a particular promotional display, i.e., the
effect of a promotional discount offered for the product ver-
sus the normal purchasing of the product. It may, therefore, be
beneficial to more accurately determine the effectiveness of
in-store promotions.

[0009] Another major cost of inventory management is
associated with having to maintain more inventory in the store
then is actually needed to meet customer demand. As current
systems of inventory do not automatically indicate that a shelf
is empty, retail stores tend to rely on output measured through
the checkout or, alternatively, through visual inspection to
determine if additional product needs to be placed on the
shelf. In order to ensure the shelves are stocked with product,
often more product than is typically needed for a given period
of time will be placed on the shelf, sometimes in multiple
facings on each shelf. The use of multiple facings tends to
take up valuable shelf space that could otherwise be allocated
towards additional product choices so as to maximize con-
sumer satisfaction. It may, therefore, be beneficial to reduce
the amount of inventory of a particular product in the retail
store.

[0010] Methods of minimizing the amount of required shelf
space are known. For example, U.S. Pat. No. 6,041,720 to
Hardy and U.S. Pat. No. 4,830,201 to Breslow, which are
incorporated by reference in their entirety, teach a system for
organizing and displaying items on a shelf through the use of
a pusher assembly.

[0011] Additionally, retail businesses often are tasked with
rapid changes in customer product interests and in imple-
mented internal changes to handle the same. As new products
become increasingly popular among customers, retailers are
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tasked with changing shelf edge labels of products in order to
attract customers to other products, market specific products,
or to update product information, such as pricing, as quickly
as possible.

[0012] Electronic shelf edge label devices allow retailers to
manually swap out one device representing one single prod-
uct for another device representing another single product or
even changing a device to provide different information on a
single product or to change from outputting data on one single
product for data on another single product. However, further
technological improvements and innovations in the retail
space are desired.

BRIEF SUMMARY

[0013] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. The Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Several embodiments of the present invention are
illustrated by way of example, but are not limited to the
accompanying figures in which like reference numerals indi-
cate similar elements and in which:

[0015] FIG. 1a illustrates an isometric view of an embodi-
ment of the present invention including a pusher assembly
and a sensor assembly.

[0016] FIG. 15 illustrates another isometric view of an
embodiment of the present invention including a pusher
assembly and a sensor assembly

[0017] FIG. 2a illustrates a schematic view of an embodi-
ment of the sensor assembly used with the present invention.
[0018] FIG.2billustrates a schematic view of an alternative
embodiment of a sensor assembly used with the present
invention.

[0019] FIG.2c¢illustrates a schematic view of another alter-
native embodiment of a sensor assembly used with the
present invention.

[0020] FIG. 3 illustrates a schematic view of an embodi-
ment of the present invention, including an antenna, an access
point and a store computer.

[0021] FIG. 4 illustrates a schematic view of an embodi-
ment of the present invention, including an access point, a
store computer and a security camera.

[0022] FIG. 5 illustrates a flow chart demonstrating a
method of providing data from the indicia strip to a store
computer.

[0023] FIG. 6 illustrates a flow chart demonstrating a
method of determining the amount of product on the shelf via
a query from store computer.

[0024] FIG. 7 illustrates a flow chart demonstrating a
method of updating the association of particular product with
a particular shelf location.

[0025] FIG. 8 illustrates a flow chart demonstrating an
alternative method of updating the association of a particular
product with a particular shelf location.

[0026] FIG. 9 illustrates an isometric view of an alternative
embodiment of the present invention.

[0027] FIG. 10 illustrates a partially exploded view of an
alternative embodiment of the present invention.
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[0028] FIG. 11 illustrate an isometric view of an alternative
embodiment of the present invention.

[0029] FIG. 12 illustrates an isometric view of another
alternative embodiment of the present invention.

[0030] FIG. 13 illustrates an isometric view of yet another
alternative embodiment of the present invention.

[0031] FIG. 14 illustrates an isometric view of yet another
alternative embodiment of the present invention.

[0032] FIG. 15a illustrates an isometric view of yet another
alternative embodiment of the present invention.

[0033] FIG. 155 illustrates a schematic of a beam, a fixed
mirror, and a pusher assembly in accordance with the embodi-
ment illustrated in FIG. 15a.

[0034] FIG. 16a illustrates an isometric view of yet another
alternative embodiment of the present invention.

[0035] FIG. 1654 illustrates a schematic of a beam, a fixed
mirror, and a pusher assembly in accordance with the embodi-
ment illustrated in FIG. 16a.

[0036] FIG. 17a illustrates an isometric view of yet another
alternative embodiment of the present invention.

[0037] FIG. 175 illustrates a schematic of a beam, a fixed
mirror, and a pusher assembly in accordance with the embodi-
ment illustrated in FIG. 17a.

[0038] FIGS. 18A-18C depict an alternative implementa-
tion of a display management system.

[0039] FIGS. 19A and 19B schematically depict plan views
of an alternative implementation of a display management
system.

[0040] FIG. 20A schematically depicts a capacitive sensor.
[0041] FIG. 20B schematically depicts a control circuit.
[0042] FIGS. 21A and 21B depict an alternative implemen-

tation of a display management system.

[0043] FIG. 22A schematically depicts an integrated accel-
erometer device.

[0044] FIG. 22B schematically depicts an integrated accel-
erometer device in communication with a control circuit.
[0045] FIG. 23 depicts an alternative implementation of a
display management system.

[0046] FIG. 24 schematically depicts a sensor network con-
figured to implement one or more inventory management,
security, and/or recognition functions in combination with
one or more display management systems.

[0047] FIG. 25 schematically depicts a flowchart diagram
of a process that may be executed by a display management
system controller device to determine a number of products
removed from a sensor-equipped display management sys-
tem.

[0048] FIG. 26 is a flowchart diagram of a process for
calculation of a number of products removed from a display
management system.

[0049] FIG. 27 illustrates an example block diagram of an
apparatus for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
[0050] FIGS. 28A-28B illustrates example block diagrams
of systems for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
[0051] FIG. 29 illustrates an example block diagram of an
apparatus for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
[0052] FIGS. 30A-30B illustrate an example of a changing
continuous display according to one or more illustrative
aspects of the disclosure.
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[0053] FIGS. 31A-31C illustrate example continuous dis-
plays with locking mechanism according to one or more
illustrative aspects of the disclosure.

[0054] FIGS. 31D-31F illustrates an example ofa changing
continuous display with locking mechanism user interface
according to one or more illustrative aspects of the disclosure.
[0055] FIGS. 32A-32B illustrate an example of a changing
size of a user interface according to one or more illustrative
aspects of the disclosure.

[0056] FIGS.33A-33B illustrate an example of a changing
shape of a user interface according to one or more illustrative
aspects of the disclosure.

[0057] FIGS. 34A-34B illustrate an example of a changing
location of user interfaces according to one or more illustra-
tive aspects of the disclosure.

[0058] FIG. 35 illustrates an example method of distribut-
ing content according to one or more illustrative aspects of the
disclosure.

[0059] FIG. 36 illustrates another example method of dis-
tributing content according to one or more illustrative aspects
of the disclosure.

[0060] FIG. 37 illustrates an example block diagram of a
system for communicating and distributing content according
to one or more illustrative aspects of the disclosure.

[0061] FIG. 38 depicts an illustrative computer system
architecture that may be used in accordance with one or more
illustrative aspects described herein.

[0062] FIG. 39 depicts an example schematic of a facility
intelligence system.

[0063] FIG. 40 depicts an example schematic of an exem-
plary computing device that can be configured as a hub.
[0064] FIGS. 41-44d depict an example interactive display.

[0065] Before the embodiments of the invention are
explained in detail, it is to be understood that the invention is
not limited in its application to the details of construction and
the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is
capable of other embodiments and of being practiced or being
carried out in various ways. Also, it is to be understood that
the phraseology and terminology used herein are for the pur-
pose of description and should not be regarded as limiting.
The use of “including” and “comprising” and variations
thereof is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items and equiva-
lents thereof.

[0066] The present disclosure may be used with the shelf
and pusher assembly system described in either U.S. Pat. No.
6,041,720 to Hardy or U.S. Pat. No. 4,830,201 to Breslow.
The present disclosure may also be used with other pusher
assemblies and shelf configurations known in the art.

[0067] FIG. 1a illustrates an embodiment of the present
disclosure. A shelf wall 1 is configured to support a shelf 5.
The shelf 5 has a front side 6, the front side 6 typically facing
the aisle where customers walk when shopping, and a rear
side 7. Mounted on the shelf is a pusher assembly 15. As
depicted, the pusher assembly 15 includes a biasing mecha-
nism such as a sheet coil spring 20 containing an indicia strip
21. The pusher assembly 15 further includes an integral
divider wall 22 and a floor section 23 on one side of the divider
wall 22 and a floor section 24 on the other side of the divider
wall 22. The sheet coil spring 20 is operatively connected to
a pusher 25 and can be used to urge the pusher 25, and the
associated product, toward the front side 6 of the shelf'5. The
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pusher assembly 15 may be modular and can include a divider
wall or an additional floor section that fit or mate in place.
[0068] As depicted FIG. 1a, a sensor assembly 30 can be
mounted to the underside of the floor 24 over which the
pusher 25 travels or to the shelf 5 and is configured to read the
indicia strip 21. The sensor assembly 30 can be located at any
position along the floor 24 and preferably near the coil spring
20. The indicia strip 21 is configured to provide a pattern that
includes a representation associated with the position of the
pusher 25. Thus, when the pusher 25 is moved as far as
possible towards the rear side 7 (i.e. the facing is full of
product), the sensor assembly 30 can scan a representation on
the indicia strip 21 that reflects the pusher 25 being in that
position.

[0069] The indicia strip 21 is depicted in FIG. 1a as a strip
mounted on the sheet coil spring 20. The indicia strip 21 can
be printed on a paper that can be attached to the coil spring 20,
and can be black on white, white on black, or some other
colors in a known manner. Alternatively, the indicia strip 21
can be printed or acid etched or laser etched, depending on the
sensor assembly 30 used to read the indicia strip 21, in a
known manner. Moreover, the indicia strip 21 can be separate
from the coil spring 20. In this embodiment, the indicia strip
21 can be mounted alongside or adjacent to the coil spring 20.
[0070] The representations in the pattern contained on the
indicia strip 21 can be optically readable or can be read based
on other methods, including but not limited to passive vari-
able capacitance, inductance, resistance, or magnetic, or
active signal detection.

[0071] FIG. 15 depicts an alternative embodiment of the
invention with the sensor assembly 30 mounted on the front
side of the pusher 25, the sensor assembly 30 configured to
read the indicia strip 21. In an alternative embodiment, the
sensor assembly 30 could be mounted behind the pusher 25.
Depending on the location of the coil spring 20, the sensor
assembly 30 can be mounted in different places. Preferably,
the sensor assembly 30 will be mounted in such a manner so
as to avoid direct contact with the product on the shelf'so as to
minimize damage to the sensor assembly 30.

[0072] In another alternative embodiment, the sensor
assembly 30 may be mounted within or on the pusher 25 and
configured to read the indicia strip 21. In this embodiment, the
indicia strip 21 is not mounted to or part of the coil spring;
rather, the indicia strip 21 may be positioned along the top of
the floor 24 or along the underside of the floor 24 and is read
by the sensor assembly 30. In one aspect of this embodiment,
the indicia strip 21 is of the type that may have variable
magnetic or capacitive characteristics. The sensor assembly
30 may incorporate an analog oscillator whose frequency is
determined by the magnetism or capacitance of the indicia
strip 21 at the particular position of the pusher 25. The oscil-
lator can directly modulate the radio frequency signal and
send that signal to a central access point, as discussed below.
The central access point can then demodulate the signal and
use the signal to determine the position of the pusher 25.
[0073] For ablack/white printed indicia strip 21, an optical
infrared or visible light LED retro-reflective sensor array can
be used. In an embodiment, the indicia strip 21 pattern con-
taining the various representations could be 6 bits wide. In an
alternative embodiment, depending on the width of the shelf
and the desired precision, the pattern on the indicia strip could
be more than 6bits wide.

[0074] In yet another alternative embodiment, the indicia
strip 21 could be less than 6 bits wide. Reducing the number
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of bits on the indicia strip 21 reduces the precision regarding
the position of the pusher 25 but has the advantage of poten-
tially avoiding the need to determine the dimension of the
product. An embodiment with a reduced number of bits will
be discussed below. The indicia strip will preferably include
atleast two representations so that the two representations can
be used to reflect at least two positions of the pusher.

[0075] Depending on the indicia strip 21 and the sensor
assembly 30, the number of measurable positions of the
pusher 25 can be varied. For example, a configuration of a 6
bit wide pattern on an indicia strip 21 with a sensor assembly
30 that can scan 6 bits could scan at least 64 representations
associated with 64 positions of the pusher 25. The represen-
tations in the pattern on the indicia strip 21 can be in many
symbologies but a Gray Code provides that only one bit will
change in each increment of movement, reducing potential
errors. The sensor assembly 30 and the indicia strip 21 can be
configured depending on the distance of travel of the pusher
25 and the expected size of the product.

[0076] In an embodiment, the coil spring 20 has a width of
about 1 inch and the indicia strip 21 covers approximately
80% of the width of the coil spring 20. One skilled in the art
will understand that other widths of the coil spring 20, and
other dimensions of the indicia strip 21 are possible with the
invention.

[0077] In an embodiment, the number of products on the
shelf could be measured by the number of measurable posi-
tions of pusher 25. In such an embodiment, the position of the
pusher 25 could be used to determine the amount of product
on the shelf without the need to manually count the product.
In an alternative embodiment, the number of measurable
positions could exceed the number of products that can be
placed in a facing. In this alternative embodiment, it would be
preferable to have the number of measurable positions be an
integer multiple of the number of products for ease of calcu-
lating the amount of product on the shelf Increasing the num-
ber of measurable positions can therefore improve the ability
of the system to precisely calculate the amount of product in
a facing. This can become more important when a product
package is unusually thin and therefore the incremental
movement of the pusher 25 from one code to the next
becomes a large percentage of the thickness of each product
package that it is pushing.

[0078] Thus, as different products have different dimen-
sions, a configuration of the sensor assembly 30 and indicia
strip 21 might be desired with an increased number of mea-
surable positions. For example, a configuration where 256
positions of the pusher 25 are measured might be desirable.
Such a configuration could be used to determine the actual
number of product on the shelf for a wide variety of product
dimensions.

[0079] In an alternative embodiment, the sensor assembly
30 and indicia strip 21 can be configured to provide a
decreased number of measurable positions. In an embodi-
ment, four positions of the pusher 25 are measurable. In such
a configuration, the shelf would provide information regard-
ing how full the shelf was but would not provide the actual
quantity of items on the shelf (assuming that 4 products would
not fill the facing). This configuration could be useful in
providing an automatic notification that a shelf was running
out of product and needed to be restocked without the need to
determine the product dimensions.

[0080] FIG. 2a depicts a schematic of an embodiment of the
sensor assembly 30. A printed circuit board (“PCB”) 35 is
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configured to support a sensor 50, the sensor 50 being com-
patible with the chosen type of indicia strip 21. A controller
55 is mounted to the PCB 35 and is configured to control the
sensor 50 and transmit signals regarding the position of the
pusher 25 via an antenna 65. The controller 55 can be con-
figured to actuate the sensor 50 based on an input from the
timing device 70. The timing device 70 can include, but is not
limited to, a low power interval timer or a real time clock and
is configured to provide information relating to the passage of
time.

[0081] For ablack/white printed indicia strip 21, the sensor
50 can include, but is not limited to, an optical infrared or
visible light LED retro-reflective sensor. Preferably, fora 6 bit
wide pattern, a linear array of 6 emitters/sensors will be used
where one emitter/sensor is aligned with each bit position
printed on the indicia strip 21. In an embodiment, the sensor
50 is positioned approximately 0.1 inches from the surface of
the printed strip mounted on the indicia strip 21. As each
emitter/sensor pair illuminates its bit position, a binary code
can be assembled by the controller 55 that corresponds to the
representation on the indicia strip 21, the representation asso-
ciated with a position of the pusher 25.

[0082] Regardless of how the position of the pusher 25 is
determined, the controller 55 generates a pusher code that
represents the position of the pusher 25. The pusher code can
be in digital or analog form and reflects the position of the
pusher 25. In addition, the pusher code can be processed data
or unprocessed data. Thus, the pusher code can be, but is not
limited to, the scanned representation or a controller pro-
cessed representation. Alternatively, the pusher code can be
some other data that reflects the relative position of the pusher
25.

[0083] The controller 55 is powered by a power source 75.
The power source 75 can be, but is not limited to, a long life
battery, a wired power supply, or a solar panel. As can be
appreciated, the type of power supply will have an impact on
the functionality of the sensor assembly 30. If the power
source 75 is a long life battery, a system configuration
designed to utilize less energy will be preferable to avoid the
need to change the battery on a frequent basis. If the power
source 75 is a wired power source, the sensor 50 can be used
more frequently without the need to replenish the power
supply and the sensor assembly 30 can even be configured to
provide real time information.

[0084] The controller 55 can be manufactured with a
unique serial number. In this embodiment, each pusher 25
would be associated with a unique serial number or identity
code. Alternatively, each indicia strip 21 can include a unique
identity code along with the representation associated with
the position of the pusher 25. Encoding the indicia strip 21
with a unique identity code can reduce the complexity of the
controller 55 but typically will result in increased complexity
of the sensor 50. Regardless, when the information is trans-
mitted from the sensor assembly 30, the information may
include an identity code and the pusher code representative of
the pusher 25 position. In addition, information such as time
of sending and the status of the circuitry or the status of the
power source may also be transmitted.

[0085] FIG. 25 illustrates a schematic of an alternative
embodiment of a sensor assembly 130. A PCB 135 has a
power management circuit 148 configured to minimize use of
power. The power management circuit 148 provides power to
a sensor 150, a controller 155 and associated memory 156.
The memory 156 can be volatile type memory, such as
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dynamic random access memory, but preferably the memory
is non-volatile type memory, such as flash memory, so as to
minimize power consumption. As depicted, the power man-
agement circuit 148 also provides power to a communication
control 157. The power management circuit 148 can also
provide power to a timing device 170. As depicted, the power
management circuit 148 is powered by a power source 175.
[0086] In this embodiment, an input signal is provided to
the controller 155. The input signal can be a signal generated
by the timing device 170 or can be from some other source.
The controller 155, in response, activates the sensor 150 by
sending a signal to the power management circuit 148. The
controller 155 receives data from the sensor 150 which is used
to form the pusher code representative of the position of the
pusher 25. The controller 155 compares the data scanned by
the sensor 150 with the previous data scanned by the sensor
150, which is data residing in the memory 156. Depending on
the configuration of the system, if the data scanned by the
sensor 150 is the same as the previous scanned data, the
controller 155 can be configured to wait until the end of the
next interval of the timer. If the data scanned by the sensor 150
is different, the controller 155 can then activate the commu-
nication control 157 and provide the pusher code to the com-
munication control 157 for transmission. The communication
control 157 can then transmit the pusher code for further
processing. The terms “transmit” and “transmission,” unless
otherwise specified, include sending of information over a
wire or via a wireless system and can be direct or indirect (i.e.
through a network). If the power source 175 is not a wired
power supply, however, it is preferable to use a method of
communication that consumes relatively little power.

[0087] FIG. 2¢ illustrates a schematic of an alternative
embodiment of a sensor assembly 230. A PCB 235 is config-
ured to support a sensor 250 and a controller 255. The con-
troller 255 is powered by a power source 275 and is config-
ured to control the sensor 250 and has integrated
functionality, including but not limited to, time keeping,
power management, and communication control. In an alter-
native embodiment, the controller 255 transmits the data
scanned by the sensor 250 without any processing of the data.
Thus, in this embodiment the pusher code is the data scanned
by the sensor 250. In another alternative embodiment, the
sensor and controller can be integrated together.

[0088] FIG. 3 illustrates a possible configuration for pro-
viding data regarding the position of the pusher 25 to a pro-
cessing device, such as a store computer 90. As depicted, an
access point 80 is configured to transmit information to a
central access point 85. The central access point 85 is con-
nected to the store computer 90 and provides the data received
from the access point 80 to the store computer 90. The data
sent from the access point 80 is received from antenna 165,
antenna 265 and antenna 365. The antenna 165 is associated
with a particular pusher 25 and sensor assembly 30, typically
via the use of a unique serial number that can be associated
with a controller. The antenna 265 and the antenna 365 are
also associated with different pushers 25 and sensor assem-
blies 30, each with a unique serial number. Alternatively, one
or more antennas could be associated with more than one
pushers 25.

[0089] In general, the power required to transmit wireless
signals increases as the transmission distance increases.
Thus, especially with a battery powered controller, the pre-
ferred wireless communication configuration will transmit
low powered signals over a short distance. As depicted in FIG.
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3, the various antennas 165, 265 and 365 transmit a wireless
signal to the access point 80, located nearby, thus a low
powered transmission is suitable. The access point 80 then
re-transmits the signal to the central access point 85 using
higher power during the secondary transmission. In this man-
ner, the power source for the various controllers connected to
the antenna 165, 265 and 365 can more readily utilize a power
source 75 consisting of a long life battery. While the trans-
mission method between access point 80 and central access
point 85 is depicted as wireless, the access point 80 and
central access point 85 can also communicate over wires.
[0090] In an alternative embodiment, the controller 55 cor-
responding to each pusher 25 can be hard-wired to an access
point 80 so that the controller 55 transmits the data to access
point 80 over one or more wires. The access point 80 can then
transmit the data to the store computer 90. In another alter-
native embodiment, the data is transmitted directly from the
sensor assembly 30 to the store computer 90. In this embodi-
ment, the transmission can be either wireless, such as an
infrared, ultrasonic or electromagnetic wave transmission, or
can be hard-wired. Depending on the method of transmission,
it may be desirable to transmit the data from the sensor assem-
bly 30 to the store computer 90 via a network protocol that can
compensate for, or minimize, communication errors.

[0091] The use of a wired connection can provide a useful
source of power and can reduce the possibility of communi-
cation collisions, especially if the signals are directly to the
store computer 90. In addition, by providing additional
power, the controller 55 can be configured to provide a real
time update on the level of product on the shelf or in the store
so that more accurate decisions regarding the need to order
additional product can be made. This configuration also
makes it possible to recognize and send alerts regarding
potential theft situations based on the real-time movement of
the pusher 25. The real time product information may make it
possible to provide a more responsive inventory system so as
to lower the amount of inventory in the store and therefore
reduce the cost of inventory.

[0092] Wireless systems, on the other hand, provide
increased flexibility in installation and can be readily
installed in existing shelves without the need to install wires
for either power or communication. In addition, the use of a
wireless system allows for the gradual installation of an
inventory system. For example, items of high value (and
therefore suffering from an increased likelihood of being
stolen) or items that tend to have significant variations in
customer demand can be monitored first.

[0093] Inanembodiment, the sensor assemblies 30 may be
networked together via a series of wireless access points 80
where each access point 80 accepts transmissions from any
sensor assembly 30 in the vicinity of the access point 80.
Thus, in an embodiment, there exist a number of wireless
access points 80 and the access points 80 are connected via a
network, where the network transmits the data to the store
computer 90. In an alternative embodiment, each wireless
access point 80 transmits the data directly to the store com-
puter 90.

[0094] Naturally, some combination of network and direct
transmission is also possible and is considered within the
scope of the present invention. For example, a battery pow-
ered sensor assembly 30 could communicate via a low pow-
ered wireless transmission to an access point 80, the access
point 80 being powered by a wired power supply. The access
point would transmit a wireless signal to a central access point
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85 that was powered by a wired power supply. The central
access point 85 could be connected via a wire to the store
computer 90.

[0095] Referring back to FIG. 24, if a timing device 70
comprises a low powered timer, the controller 55 can rest
dormant until a signal from the timing device 70 indicates itis
time to send an update regarding the position of the pusher 25.
An example of a low powered timer includes a low powered,
low cost interval timer. Low powered, low cost interval timers
may not be highly accurate and therefore multiple pusher
devices in a store will likely randomize their transmission
times so as to reduce transmission collisions. The period of
data transmission typically will be on the order of a few
milliseconds, and therefore, it is unlikely that signals from
different controllers will be sent at the same time. This like-
lihood can be further decreased if the controllers are not all
started at the same time. I[f the transmissions only occur a few
times per day (i.e. to provide periodic updates on the amount
of product on the shelf), the likelihood of communication
collisions is further reduced. In addition, the decreased fre-
quency of transmission and the short transmission period
helps reduce the amount of power consumed.

[0096] In an alternative embodiment, the sensor 50 con-
tinuously monitors the indicia strip 21. When a product is
removed from the shelf, the pusher 25 will move and the
sensor 50 can scan a new representation on the indicia strip 21
corresponding to the new position of the pusher 25. The
controller 55 can then send a transmission including the new
position of the pusher 25 to the store computer 90 (i.e. the
controller 55 can send a new pusher code). In this alternative
embodiment, the store computer 90 can monitor the amount
of product on the shelf in real time.

[0097] As depicted in FIG. 3, the transmission of signals,
from the antenna 165 to the store computer 90 for example, is
a one-way transmission. In an alternative embodiment, the
system may be set up to handle two-way transmission of
signals between the sensor assembly 30 and the store com-
puter 90. In a two-way wireless system, additional hardware
such as a receiver is included in the sensor assembly 30. The
two-way system allows for bi-directional transfer of informa-
tion.

[0098] For example, the store computer 90 could query a
particular controller 55 about the position of the associated
pusher 25. The controller 55 could activate the sensor 50 in
response to the query and determine a pusher code reflecting
the position of the pusher 25. The controller 55 could then
transmit the pusher code along with the identity code of the
controller 55 to the store computer 90. Based on the pusher
code, the store computer 90 could determine the inventory
level of aproduct. To avoid activating the wrong controller 55,
the store computer 90 could include the identifying code in
the transmission. The store computer 90 may store, access,
and perform functions with the identifying codes of all or a
subset of the controllers or pusher systems in the store.
[0099] In an embodiment, all the controllers 55 associated
with products purchased from the same vendor could be
queried just before the order to the respective vendor was
placed. The order to that vendor could then be updated with
the latest product inventory information. In this manner, the
order placed to the vendor could be made more accurate
without the need for laborious counting of products on the
shelf

[0100] Some vendors are responsible for stocking the
shelves in a retail store instead of the store personnel. In a
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situation where a vendor was responsible for stocking the
shelves, an embodiment of the present invention could pro-
vide the vendor with updates in response to queries from the
vendor’s computer. In an embodiment, the vendor could track
the amount of product available on the shelves as frequently
as desired, even in real time.

[0101] For example, a vendor could send a query to a con-
troller 55 via a wide area network (“WAN). The controller 55
could determine the position of the pusher 25 and transmit a
signal back to the vendor via the WAN. In an alternative
embodiment, the vendor could communicate with the store
computer 90 to obtain information regarding the inventory
level of products on the shelf

[0102] In an embodiment, the vendor could control the
manufacturing process of the product in response to inventory
levels on the shelves. As can be appreciated, the vendor would
have an increasingly effective inventory system if multiple
stores were networked to the vendor’s computer so that the
aggregate amount of product on all the store shelves could be
determined. If the vendor was only connected to a single
store, the information, while less indicative of the total inven-
tory, could provide valuable details regarding patterns of
behavior of the consumers.

[0103] FIG. 4 illustrates an embodiment of the present
invention that includes the use of a security camera 195. As
depicted, an access point 180 receives a signal from a con-
troller 155 indicating that pusher 25, not shown, has moved.
The access point 180 transmits the signal to a central access
point 185 that is connected to a store computer 190. The store
computer 190 determines that the rate of change in product
level of the product associated with the controller 155 is
indicative of a potential theft. The store computer 190 then
transmits a signal, either wired, or wirelessly, to an antenna
196, which is mounted to the security camera 195. The signal
instructs the security camera 195 to monitor a position asso-
ciated with the location of the controller 155. As can be
appreciated, security personnel can sometimes provide a
more nuanced response, thus it is advantageous to notify
security personnel. Therefore, the store computer 190 can
also notify security personnel to monitor the area by display-
ing a warning on the store computer screen or by transmitting
asignal to a security computer or by activating an audible tone
or flashing light in the vicinity of the potential theft or by other
known methods of notification such as a signal to the pager or
beeper carried by the security personnel.

[0104] Information from the security camera could be sent
to a television or other visual display device that is located
near the location where the potential theft is occurring. The
visual display device could display an image of the potential
thief such that the potential thief could appreciate the fact that
the thief was being watched.

[0105] As can be appreciated, the controller 155 preferably
monitors the position of pusher 25 on a frequent or even real
time basis so as to provide a more timely response. If a power
source 75 consisting of'a long life battery is utilized, it may be
beneficial to utilize a controller that can determine a potential
theft situation without the need to transmit data to the store
computer 190. In such an embodiment, the controller can be
configured to transmit data to provide inventory level updates
and also to provide security notifications.

[0106] As can be appreciated, the position of the potential
theft relative to the security camera 195 would be beneficial to
provide an instruction to the security camera 195 to focus on
a particular position. This positional information could be
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generated by a number of methods, including providing the
store computer 190 with the security camera coordinate sys-
tem for the security camera 195. The position of the controller
155 relative to the security camera 195 could be determined
during setup and during a potential theft situation; the posi-
tion of the controller 155 could be used to direct the focus of
the security camera 195. Alternatively, the security camera
195 could be configured to focus in several positions, such as
three points along an aisle, and the store computer 190 could
indicate which position was the most appropriate for the
particular situation. The described methods are illustrative
because of the numerous methods of controlling the security
camera 195 that exist.

[0107] In an embodiment with a two-way transmission
between the store computer 190 and the controller 155, the
store computer 190 could signal to the controller 155 to
activate a device capable of providing an audible warning
tone.

[0108] In another embodiment, the controller 155 could
determine that a potential theft had occurred and could pro-
vide a notification, including the sounding of an audible
warning tone. In addition, the controller 155 could transmit a
signal to the store computer 190. In this alternative embodi-
ment, the sensor assembly 30 would preferably include a
timing device 70 so as to allow the controller 155 to more
readily determine whether the rate of movement of pusher 25
exceeds a preset level.

[0109] Inanother embodiment, a two-tiered response could
be implemented. If the change in position of the pusher 25
was greater than normal, a signal could be transmitted to the
security camera 195. In addition, an inaudible notification
could be provided directly to security personnel. If the posi-
tional change of the pusher 25 more clearly indicated a poten-
tial theft, an audible alarm and flashing lights could also be
activated. Thus, the response could be configured to more
carefully match the situation.

[0110] FIG. 5 illustrates an embodiment of a method for
determining the amount of a particular product available in a
facing on a shelf. In this embodiment, the sensor assembly 30
uses a timing device 70 consisting of a low powered interval
timer. The controller 55 is initially in a dormant state and only
the timing device 70 is running In step 400, the timing device
70 provides a signal to the controller 55 that the time interval
is complete. In step 405 the controller 55, in response to the
signal from the timing device 70, becomes activated and the
controller 55 then activates the sensor 50.

[0111] In step 410, the sensor 50 scans the representation
contained in the pattern on the indicia strip 21 so that the
controller 55 can generate the pusher code representative of
the position of the pusher 25. In step 415, the controller 55
generates the pusher code in response to the pattern scanned
by the sensor 50. In step 420, the controller 55 transmits a
signal that can include the unique serial number of the con-
troller 55 and the pusher code, to the store computer 90.
[0112] Next, in step 430, the store computer 90 receives the
data from the controller 55. In an embodiment, the transfer of
data from the controller 55 to the store computer 90 is direct.
In another embodiment, the controller 55 transmits data to the
store computer 90 indirectly through an access point or a
network.

[0113] Then, in step 440, the store computer 90 calculates
the amount of product on the shelf' based on the position of the
pusher 25. The store computer 90 also updates the inventory
list at this point. In an embodiment where multiple facings
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have the same product, the total amount of product on all of
the facings that have that product can be calculated. In an
embodiment, the calculation of product in a facing can be
accomplished through the use of a database of products and
the relevant dimensions of a product, and the position of the
pusher. In another embodiment, the number of products
placed in the facing can be provided during setup of the
controller 55 for that product. The position of the pusher 25
and the number of products corresponding to that position of
the pusher 25 can be used to calculate the quantity of remain-
ing products based on alater position of the pusher 25 through
the use of well-known extrapolation techniques.

[0114] In another embodiment, the position of the pusher
25 can be one of four positions representing X>¥4, ¥4=X>15,
Vo=X>V4, and X<V4. This latter embodiment provides less
precise information but also requires less computation effort
to provide the approximate inventory level. In addition, this
embodiment can be used to manage inventory without the
need to determine and track the dimension of the product. In
an embodiment, the amount product on the shelf can be
roughly determined based the number of facings containing
the product and whether the pusher 25 for each facing is in a
position representative of a full, mostly full, low or almost
empty facing.

[0115] In step 450, the store computer 90 determines
whether any action is required. In an embodiment, a potential
theft, a decrease in the inventory below a pre-set level or the
emptying of a facing of product while ample product still
remains on the shelf'in other facings would indicate that some
action was required. For example, the store computer 90
could determine that, based on historical usage and the aver-
age delivery time and the cost per delivery, the current level of
inventory was low. In an alternative embodiment, the mini-
mum inventory level could be preset and once the inventory
level drops below a preset level, the store computer 90 could
determine that the product level was low.

[0116] Instep 460, the store computer 90 would determine
if a potential theft was taking place. In an embodiment, the
store computer 90 could compare the current level of inven-
tory, based on the position of the pusher 25, to the previous
level of inventory. If the rate of change in inventory level
exceeded a preset level, the store computer 90 would deter-
mine that a potential theft was taking place. In step 465, the
store computer 90 would notify security. The notification
could include a page to security or a signal to a security
camera 195 to focus in a particular direction.

[0117] Next, in step 470, the store computer 90 would
determine if the existing order needed to be modified. The
store computer 90 could compare the current product require-
ment to the current order. If the store computer 90 determined
that an amount of product ordered was insufficient, the store
computer 90 would proceed to step 475. In step 475, the store
computer 90 would update the current inventory order so that
the inventory order matched the current product require-
ments.

[0118] Next, in step 480, the store computer 90 would
determine if a facing on a shelf was empty. If there was an
empty facing, the store computer 90 would then notify the
store management that there was an undesirable empty facing
in step 485. The store management could then decide the
appropriate action to take depending on the type of product
and the availability of substitute goods. If the facing was not
empty, the store computer 90 would wait until the next prod-
uct update.
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[0119] FIG. 6 depicts an embodiment of'a method for deter-
mining the amount of inventory on the shelf in a two-way
system. In step 510, the store computer 90 sends a query to a
sensor assembly 30. The sensor assembly 30 contains a con-
troller 55 that is identified by a unique serial number or
identifying code.

[0120] In step 520, the sensor assembly 30 receives the
query from the store computer 90. In response to the query,
the controller 55 activates the sensor 50 and prepares to
receive data reflecting the position of the pusher 25. In step
530, the sensor 50 scans the indicia strip 21 and the controller
55 generates a pusher code representative of the position of
the pusher 25.

[0121] In step 540, the sensor assembly 30 transmits the
pusher code representative of the position of the pusher 25
along with the unique serial number of the controller 55 to the
store computer 90.

[0122] Next, the store computer 90 receives this transmis-
sion in step 550. This transmission can be sent directly from
the sensor assembly 30 to the store computer 90 or, prefer-
ably, it can be indirectly through a network. The transmission
can be sent in a wireless manner, over wires, or some combi-
nation of a wireless and wired transmission.

[0123] Then, in step 560, the store computer 90 determines
the level of inventory on the shelf. In an embodiment, the
determination can be based on the product dimension and the
position of the pusher 25. In an alternative embodiment, the
determination can be based solely on the position of the
pusher 25.

[0124] FIG. 7 depicts an embodiment of a method for set-
ting up a controller for a particular product. In step 610, the
product can be placed on the shelf in the appropriate facing.
Alternatively, step 610 can be skipped and the set-up can start
with step 620.

[0125] Instep 620, a set-up button on a hand-held device is
pressed. The hand-held device is configured to transmit a
signal to a store computer 90 indicating that the user of the
hand-held device is about to associate a product with a serial
number or identifying code of a controller 55. Preferably, the
transmission of signals between the hand-held device and the
store computer 90 is done in a wireless manner. In an embodi-
ment, the store computer 90 provides feedback to the user
indicating that the store computer 90 is ready to proceed. In an
alternative embodiment, no feedback is provided.

[0126] Next, in step 630, the UPC code of the product is
scanned and transmitted to the store computer 90. Then, in
step 640, the store computer 90 looks up the product dimen-
sion based on the UPC code. If the UPC code does not have a
listed dimension, the store computer 90 checks if the user can
input the needed dimension in step 642. If the user cannot, the
setup is terminated and the user can try to setup a new product.
If the user can determine the dimension, the user enters the
dimension in step 644.

[0127] Next, in step 646, a dimension is associated with the
UPC code. Then, in step 650 the store computer 90 sends a
signal to the hand-held device to indicate that the user should
proceed with the setup.

[0128] Next, in step 660 the user activates the controller 55
with the hand-held device. In an embodiment, an optical setup
sensor is mounted on the pusher assembly and is connected to
the controller 55. Preferably, the setup sensor is recessed in
the pusher 25 but could be mounted in other locations such as
on the top or the side of the pusher 25. The hand-held device
will be configured to transmit a signal to the setup sensor. The
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act of transmitting the setup signal to the setup sensor will
cause the controller 55 to awake from a dormant state.
[0129] Theninstep 670, the controller 55, inresponse to the
setup signal, will send data indicating that the controller 55 is
being setup to the store computer 90. The data will include the
unique serial number of the controller 55. The data may also
include a generic setup code or a setup code corresponding to
the hand-held scanner and can include a pusher code repre-
sentative of the position of the pusher 25. In the event that
multiple hand-held devices are being utilized at the same
time, it may be beneficial to provide a setup code associated
with a particular hand-held device.

[0130] Next, in step 680, the store computer 90 will receive
the data from the controller 55.

[0131] Ifthe data includes the pusher code, the store com-
puter 90 can calculate the amount of product in the facing at
this time. In step 685, the store computer 90 sends a signal to
the hand-held device indicating that the controller 55 has been
setup and associated with the UPC code of a particular prod-
uct. In addition, if'the position of the pusher 25 was originally
included, the store computer 90 can also provide a calculation
of'the current quantity of product in the facing that was just set
up. In addition, the store computer 90 requests that the user
verify that the setup information is correct.

[0132] Finally, in step 690, the user indicates the informa-
tion is correct. Upon verification, the setup for the controller
55 is complete. To change the product associated with the
controller 55, the process can be repeated.

[0133] FIG. 8 illustrates an alternative method of associat-
ing a controller with a product. In step 710, a hand-held
device is activated to indicate that the user is about to setup
controller 55. The activation includes the transmission of a
signal to a store computer 90.

[0134] Instep 720, the hand-held device is used to scan the
UPC code of the product and transmit the information to the
store computer 90. Next, in step 730, the store computer 90
looks to see if a product dimension is listed for that scanned
UPC code. In the event that no dimension is associated with
the UPC code, the computer, in step 732, transmits a signal to
the hand-held device requesting the user to input the appro-
priate product dimension.

[0135] Ifthe user does not know the product dimension or
cannot measure the dimension, the user can cancel the setup
and start over with a new product in step 734.

[0136] If the user does know the dimension or is able to
measure the dimension, the user then enters the dimension
and transmits the information to the store computer 90 in step
736. After the product dimension is determined, in step 740,
the store computer 90 sends a signal to the hand held device
indicating that the user should proceed.

[0137] Next, in step 750, the user scans the serial number of
the controller 55. Preferably, the serial number of the control-
ler 55 is printed in a black/white code on a sticker mounted to
the sensor assembly 30. After scanning the serial number, the
hand held device transmits the serial number to the store
computer 90.

[0138] Then, in step 760, the store computer 90 associates
the UPC code of the product with the serial number of the
controller 55. The store computer 90 then signals the hand
held device that the setup for the device is complete. To avoid
potential communication problems during setup, all commu-
nications between the hand-held device and the store com-
puter 90 can include a code representing the hand-held
device.
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[0139] In an alternative embodiment, the method of asso-
ciating a product with a controller 55 could be done without
sending a signal to the store computer 90. In this embodiment,
the data would be uploaded from the hand-held device once
the user had associated the various controllers with the vari-
ous products.

[0140] As can be appreciated, numerous methods of prod-
uct association with a controller 55 are possible, thus the
above methods are illustrative.

[0141] A system for determining the location of the pusher
with an indicia strip and sensor has been described. Numer-
ous additional methods exist for measuring the distance
between the front or rear of a shelf and the pusher or the final
product in a facing of products. Based on this distance, and
understanding the dimension of the products in the facing, a
simple calculation can be performed to determine the number
of products in the facing. This calculation can be performed
by a microprocessor, store computer, controller or some other
processing device which has received the information regard-
ing the distance between the shelf front and the last product in
a facing. Moreover, the pusher assembly has been described
to include a spring. However, some other biasing method,
such as gravity or magnetism, would also work to move the
pusher and the product forward.

[0142] Inan embodiment of the present invention, as illus-
trated in FIG. 9, the use of transmitted light or other signal,
such as a radio frequency signal, that is passed between a
position near the back of the facing of products and a station-
ary position can be used to measure the distance between the
front of the shelf and the pusher. In one embodiment, a trans-
mitter 700 or 702 is incorporated into a pusher 725. The
transmitter generates a light or other signal that can be trans-
mitted on command, periodically or continuously. A light
emitting diode (LED), radio frequency or ultrasonic genera-
tor or other signal generation device can be used to generate
the light or signal.

[0143] A corresponding receiver is incorporated into a
location that is stationary in relation to the pusher 725. The
receiver 712 can be incorporated into a front rail or another
location at or near the front of the shelf, a receiver 730 can be
incorporated into a rear rail or other location at or near the rear
of the shelf; it also can be incorporated into the floor of the
shelf, the track of the pusher, the roof of the shelf or the
divider wall. The receiver detects the signal that is sent from
the transmitter. For example, a LED may radiate light having
a particular intensity. A phototransistor acting as a receiver
detects the light signals being emitted from the LED. The
sensitivity of the phototransistor and the intensity of the LED
may be adjusted by the microprocessor in order to adjust the
overall sensitivity of the optical components. In an embodi-
ment, the adjustment can be done remotely. Thus, the trans-
mitter can communicate in a wireless fashion with the
receiver through RF, IR or other known means such as mag-
netic fields, electrical fields, sound waves and the like.
[0144] The transmitter and receiver may be in communica-
tion with a controller that tracks the time of sending and
receiving. This data can be provided to a processing device
such as a microprocessor or a store computer, thus in this
embodiment the pusher code would include the time interval
between sending and receiving. Information regarding the
time at which the signal was sent and the time at which it was
received may be utilized by a processing device to determine
the time between the transmission and the receipt of the
signal. Based on this length oftime, the processing device can
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calculate the distance between the transmitter and the
receiver. Knowing the dimensions of the shelf, the pusher
system and the components thereof, this distance can then be
translated into the distance between the front side 6 of the
shelf and the face of the pusher 25 that is biased against the
back of the facing of products. Such a translation is well
known and within the knowledge of one of ordinary skill. If
the relevant dimension of the products in the facing is known,
the processing device can then calculate the number of prod-
ucts in the facing based on the known dimension of the
products.

[0145] In an alternative embodiment, the transmitter and
the receiver switch locations. The transmitter can be placed at
or near the front or the rear of the shelf or other relatively
stationary position and the receiver can be placed on or near
the pusher. In an alternative embodiment, the transmitter and
the receiver can be incorporated into the same device which
merely bounces a signal off a stationary position. For
example, a reflector can be placed on the pusher and a trans-
mitter/receiver using a laser, or some other light source, can
determine the distance between the reflector and the trans-
mitter/receiver based on the time of travel. Examples of pos-
sible transmitter/receivers include, but are not limited to,
optical displacement measurement sensors and reflective
laser sensors. As can be appreciated, if a transmitter and a
receiver are used to determine distance, it is preferable that
the location of either the part that is stationary be located near
the front side or the rear side of the shelf so as to make the
distance calculation simpler and to avoid problems with sym-
metric distances on both sides of the stationary unit mounted
to the shelf. For example, mounting a transmitter halfway
between the front and rear of the shelf would make determin-
ing the location of the pusher more complicated because there
would be two possible locations for a given distance.

[0146] Inan embodiment, depicted in FIG. 9, a transmitter
(700, 702) is incorporated into a pusher 725. The transmitter
is a light emitting diode and is located at any location on the
pusher 725 that allows the transmitter to function. The trans-
mitter can be located at the top of the pusher 725 at 700 or at
the base of the pusher 725 at 702 or at other locations on the
pusher 725.

[0147] A receiver is located at a position that is fixed in
relation to the movement of the pusher 725. The receiver may
be a phototransistor and can be located on the front of the
shelf 705, such as receiver 710 or on a front rail 708 connected
to the front of the shelf, such as receiver 712. The receiver can
further be located on the floor of the shelf at any number of
positions as represented by 714, on the floor of the pusher
track at 716 or at a location above the shelf 705 such as on
another shelf (not shown) mounted above the shelf 705. The
receiver can be located on the divider wall at 720 or 722 or
other location on the divider wall. The receiver also can be
located near the rear side 707 at 730 or at 732. Preferably, the
receiver will be mounted near the either front side 706 or the
rear side 707 so as to make distance calculation simpler.
[0148] The receiver and the transmitter can also switch
locations. The pusher can incorporate a receiver, and a trans-
mitter can be incorporated at any of the locations 710-732 as
well as in any other location that is fixed in relation to the
movement of the pusher. Preferably, however, the location of
the transmitter will be near either the front side 706 or the rear
side 707 so as to make calculation of distance simpler.

[0149] In an embodiment, the transmitter is located at 700
and the receiver is located at 710. When the pusher moves
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backward or forward on the shelf, the transmitter 700,
mounted on the pusher 725, moves with the pusher 725. When
the pusher 725 is located near the back of the shelf, a signal
will take a certain amount of time to travel from the transmit-
ter 700 to the receiver 710. When the pusher 725 is located
closer to the front of the shelf, a signal will take less time to
travel from the transmitter 700 to the receiver 710. Data
regarding the transmission and receipt of the signal (i.e. the
pusher code) is sent to a microprocessor or other processing
device. The processing device determines the amount of time
it takes the signal to travel from the transmitter to the receiver.
Knowing the signal travel speed, the processing device deter-
mines the distance between the transmitter and the receiver.

[0150] With an understanding of the location of the trans-
mitter in relation to the products and an understanding of the
location of the receiver in relation to the front or back of the
shelf, the processing device will be able to determine the
distance between the pusher and the front of the shelf. Using
the dimension of the products, the processing device can then
determine the number of products in the facing. The light
emitting diode or other transmitter can be set to function
periodically, continuously or on command from a remote
location.

[0151] Alternatively, the processing device may control
both the LED and phototransistor. The processing device may
record a time T1 in which the microprocessor issues a com-
mand to generate a pulse from the LED and a time T2 in which
the light signal is detected by the phototransistor. Both of
these times T1 and T2 may be stored in memory and used to
determine the number of product in the facing, using the
above described relationships.

[0152] In an alternative sensing environment, a capacitive
proximity sensor may be utilized to measure the distance
between the front of the shelf and the pusher or the final
product in a facing of products. The capacitive proximity
sensor detects the pusher which acts as a target for the capaci-
tive proximity sensor. The capacitive proximity sensor gen-
erates an electrostatic field which is directed at the target. As
the distance of the pusher changes with respect to the location
of the capacitive proximity sensor, the capacitive proximity
sensor reacts to the changes in capacitance caused by the
movement of the pusher in relation to the sensor.

[0153] Additional sensing environments may also include
the use of magnetic proximity sensor or an inductive proxim-
ity sensor. In both sensing environments, the proximity sen-
sors may be utilized to measure the distance between the front
of the shelf and the pusher or the final product in a facing of
product.

[0154] An inductive proximity sensor is useful in detection
of metal targets as the inductive proximity sensor uses an
induced field to sense the target object. In an embodiment
with an inductive proximity sensor, the proximity of a pusher
in relation to the inductive proximity sensor can be detected
as the distance of the pusher changes with respect to the
location of the inductive proximity sensor. Similarly, a mag-
netic proximity sensor based on the Hall Effect principle may
also be utilized to sense the location of the pusher.

[0155] In an embodiment, a proximity sensor could be
mounted near the rear side 707, the proximity sensor config-
ured to sense the distance to the pusher 25. A processing
device, such as the store computer or microprocessor, could
determine the distance between the pusher 725 and the front
side 706 and use that distance to determine how much product
was left on the shelf
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[0156] In an alternative embodiment, a Radio Frequency
Identifying Transponder (“RFIT”) having a unique identity
code is mounted to the pusher 725. A sensor assembly includ-
ing a transmitter/receiver can be mounted on the rear side 707
of the shelf 705. The transmitter/receiver, when activated,
transmits an activation signal that activates the RFIT. The
RFIT, upon activation, transmits a responsive signal that
includes the unique identifying code. The transmitter/re-
ceiver receives the responsive signal from the RFIT. The
sensor assembly is equipped with a timing device and mea-
sures the time between the initial transmission of the signal
from the transmitter/receiver until the receipt of the respon-
sive signal from the RFIT. In an embodiment, a controller can
initiate the transmission of the signal and record the receipt of
the responsive signal into memory. The controller is also
equipped with a timing device to measure the delay. The delay
in time can be used to calculate the distance between the
transmitter/receiver and the RFIT. In an embodiment, the
controller can calculate the distance and provide a pusher
code that includes the distance. Alternatively, the pusher code
will include data regarding the delay and the pusher code will
be forwarded to a processing device for distance calculation.
As discussed above, the distance between the pusher 25 and
the transmitter/receiver can be used to calculate the amount of
product remaining in the shelf

[0157] Anadvantage of using an RFIT in combination with
a transmitter/receiver is that it can be easily retro-fitted to
existing systems. As the RFIT does not require internal
power, this embodiment eliminates the need to provide a
powered device on the pusher 725. The transmitter/receiver,
however, is powered. Preferably, the transmitter/receiver
transmits a focused or low powered signal so that only the
RFIT associated with the transmitter/receiver is activated.
Alternatively, the transmitter/receiver ignores responsive sig-
nals from RFIT’s that do not include the proper unique iden-
tifying code.

[0158] In another alternative embodiment, a low powered,
one-chip radar sensor may be used to determine the distance
between the radar sensor and the pusher 725. Preferably the
radar sensor may be mounted near the rear side 707 so as to
make distance determinations less complex.

[0159] In an alternative embodiment of the present inven-
tion, a device for measuring the tension of the spring used for
pushing the products can be used. The tension on the spring
will, at least in part, be dependent upon the number of prod-
ucts in front of the pusher. As more products are placed in
front of the pusher, the spring either further compresses or
expands. In the case of a coil spring, as more products are
placed in front of the pusher, the two ends of the spring move
further apart and the spring further uncoils. As the spring
uncoils, the amount of tension or pressure within the remain-
ing coil of the spring increases. By measuring the tension of
the spring, the length of the spring that is uncoiled can be
determined.

[0160] The spring tension measuring device can incorpo-
rate a processing device or can transmit the information it
measures to a microprocessor or other processing device.
With a previous understanding of how the tension on the
spring relates to the length of the spring, the processing device
can determine the amount or length of spring that is uncoiled.
For example, ifthe coil spring has a fixed spring constant, “k”,
then the formula F=-kX can be used to calculate the length of
spring that is uncoiled. This information can be used to deter-
mine the distance between the front of the shelf and the
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pusher. Understanding the dimensions of the products, the
computing device can then determine the number of products
in a facing.

[0161] A spring tension measuring device may include a
force measuring unit that includes, but is not limited to, strain
gauges, tensiometers, torque transducers or some other force
measuring device to determine the tension exerted on the coil
spring. The force measuring unit is preferably connected to a
controller, where the controller is configured to convert the
data from the force measuring unit into a force value. The
controller could then transmit the force value to a processing
device. In this embodiment, the pusher code would include a
force value. Numerous other methods of measuring spring
tension will be apparent to one of skill in the art and are within
the scope of the invention.

[0162] In an alternative embodiment of the present inven-
tion, the number of products remaining in a particular facing
is determined in part through the use of one or more trans-
mitter(s) and receiver(s) placed on opposite lateral sides of
the products. In one embodiment the transmitters or receivers
may be placed on divider walls that separate facings of prod-
ucts. In one embodiment, a series of transmitters is incorpo-
rated into or onto the base of a divider wall. A series of
receivers in incorporated into or onto the other side of the
divider wall. In this manner, when products are on a shelf,
those products that are being pushed are between the trans-
mitters on one divider wall and the receivers on another
divider wall.

[0163] Periodically, when prompted, or continuously, the
transmitter sends a signal. If there is no product between the
transmitter and the receiver, the receiver will receive the
signal. If there is a product between the transmitter and the
receiver, the product will block the signal, and the signal will
not be received by the receiver.

[0164] A microprocessor receives the information regard-
ing whether or not the various receivers received a signal.
Based on this information, the microprocessor can determine
the approximate distance between the front of the facing and
the last product in the facing. With an understanding of the
dimension of the products, the information regarding receipt
and non-receipt of signals can be translated into an under-
standing of the approximate number of products in the par-
ticular facing. In an embodiment, one transmitter and one
receiver is used to indicate that a particular shelf is running
low on the associated product. In this embodiment, the loca-
tion of the transmitter/receiver is preferably closer to the front
side 706 then the rear side 707. Preferably a controller with a
unique identifying code is associated with the transmitter and
receiver so that the unique identifying code can be associated
with the product.

[0165] The transmitter and the receiver can be incorporated
into the same device which attempts to bounce a signal off a
predetermined target affixed to a particular location. If the
signal bounces as expected, it indicates that there is no prod-
uct between the transmitter and the target location. If the
signal does not bounce as expected, a product exists between
the transmitter and the target location.

[0166] FIG. 10 depicts a partially exploded view of an
alternative embodiment of a shelf and pusher assembly, the
shelf having divider walls. As depicted in FIG. 10, several
transmitters 750 are placed on the left side of the divider wall
toward the bottom. The transmitters also can be placed higher
on the divider wall as shown at 752. Corresponding receivers
760 are placed on the right side of the divider wall toward the
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bottom. These receivers also can be placed higher on the
divider wall as shown at 762. The receivers and the transmit-
ters are positioned such that an unobstructed signal can be
sent from a transmitter and received by a corresponding
receiver. When product, such as product P, is positioned in
front of a pusher, it can obstruct the signal sent from the
transmitter. As shown in FIG. 10, product P (shown in dashed
lines) will prevent the signal from reaching the receiver 760
nearest the front side 6 of the shelf. The receivers that are
positioned further back than product P will receive the signals
sent to them. A microprocessor receives the information
regarding whether each of the receivers 760 received signals.
Based on this information, the microprocessor can determine
the distance between the front of the shelf and the last product
in a particular facing. With an understanding of the width of
each product, the microprocessor can determine the number
of products in a particular facing.

[0167] In one embodiment of the present invention, the
pusher contacts a variety of sensing devices as it moves back-
ward or forward on a shelf. Sensing devices are placed on a
surface below, above, or on the sides of a pusher. These
sensing devices include devices that are mechanical, electri-
cal and eletromechanical, optical and magnetic, and can
include spring loaded latches, electrical contacts, light emit-
ting diodes or metal wires or other sensors such as linear
position sensors.

[0168] As the pusher moves backward or forward on a
shelf, it interacts with the sensing devices. The pusher may
interact with the devices through the mechanical contact of
the pusher and the devices. The pusher may also be equipped
with a separate sensing device that interacts with the station-
ary sensing devices as the pusher moves backward or for-
ward.

[0169] Information regarding the interaction between the
pusher and the sensing devices (i.e. the pusher code) is sent to
a processing device. Based on the determination of the
devices with which the pusher interacted, the processing
device can determine the approximate position of the pusher
in relation to the front of the shelf. With an understanding of
product data, such as the dimension of the product, a process-
ing device can then determine the approximate number of
products that are in the particular facing related to the pusher
and the sensing devices.

[0170] In an embodiment, as depicted in FIG. 11, sensing
devices 810, 811 and 812 are incorporated into the base of the
track on which the products rest. When products are resting
directly over the switches, the sensing devices are closed. As
products are removed and the pusher 825 travels forward, the
sensing devices that are to the rear of the pusher 825 are
released and open. A controller determines which sensing
devices are open or closed. Based on this information, a
processing device can determine the approximate distance
between the pusher 825 and the front side 806 of the shelf.
Knowing the dimension of the products, the processing
device can determine the number of products in a particular
facing.

[0171] In an alternative embodiment, as depicted in FIG.
12, sensing devices 814, 815, 816, 817, and 818 are placed on
the pusher track 802. A separate contact (not shown) is placed
on the bottom of the pusher 825. The contact on the pusher
825 is configured such that when the contact on the pusher
825 is adjacent to a sensing device mounted on the pusher
track 802, the sensing device on the pusher track 802 is
activated. When the sensing device is activated, a signal is
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sent to a processing device, the signal providing information
as to which sensing devices has been activated. Based on this
information, the processing devise can determine the
approximate distance of the pusher from the front of the shelf
Knowing additional data about the products, such as the prod-
uct dimensions, the processing device can determine the
number of products in a particular facing.

[0172] For example, while contact 816 is activated, the
processing device can determine that the amount product is
equal to the amount of product that can fit in the space
between the contact 816 and the front side 806 of the shelf
801. In the event that the contact 816 is activated and then
deactivated, the processing device can determine that the
pusher 825 is between contacts 815 and 817. This, therefore,
provides an approximate position of the pusher 825 and the
approximate position can be used to determine the approxi-
mate quantity of product remaining on the shelf In an embodi-
ment, the contacts can be spaced closer together near the front
side 806 of the shelf 801 so that more accurate measurements
can be taken as the amount of product on the shelf decreases.
Alternatively, enough contacts can be used to provide a rela-
tively precise location of the pusher 825.

[0173] In an alternative embodiment, as depicted in FIG.
13, the contacts 819, 820, 821 and 822 can be mounted to the
divider wall 803. As with contacts 814-818, the activation of
one of the contacts 819-822 indicates the location or the
approximate location of the pusher 825. Locating the contacts
along the divider wall 803 can help prevent problems with
accidental activation of the contacts by product on the shelf
As with the contacts mounted in the pusher track 802, the
distance between contacts 819-822 can be non-uniform so
that greater precision is provided as the shelf becomes less
full.

[0174] Inanalternative embodiment similar to the embodi-
ments described above, a shelf management system 900 for
detecting and communicating the position of a pusher assem-
bly on a shelf is depicted in FI1G. 14. The shelf management
system 900 may include a pusher assembly 915, a light
assembly, and a control module 940. The pusher assembly
915, light assembly, and control module 940 may all be
secured to a gondola wall 905 or similar structure that holds a
product 910. The product 910 may be aligned or arranged
along the pusher assembly 915. Additionally, the product 910
may be contained in separate product container box 912 as
illustrated in FIG. 14.

[0175] Asdepicted, the pusher assembly 915 may include a
biasing mechanism such as a coil spring. The pusher assem-
bly 915 may include an integral divider wall 922 and a floor
section 920 on one or both sides of the divider wall 922. The
coil spring may be operatively connected or associated with a
pusher 925 and can be used to urge the pusher 925, and the
associated product 910, toward the front side of the shelf. The
pusher assembly 915 may be modular and can include a
divider wall or an additional floor section that fits or mates in
place. Additionally, since the present invention has no con-
nection to the pusher assembly 915, the present invention may
work with any product shelving system.

[0176] The light assembly may include a light channel 930
and a light transceiver 932. The light transceiver 932 may be
one of many light transceivers located on the light channel
930. The light transceiver 932 may be located behind the
product 910 to be measured on a shelf. The light transceiver
932 may consist of a light transmitter 934 and a light sensor
936. The light transmitter 934 is configured to send a light
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signal 935 towards the pusher 925, while the light sensor 936
is configured to receive the light signal 935 from the pusher
925. In an alternative embodiment, the light transmitter 934
and the light sensor 936 may be the same component as part
of'the light transceiver 932. The spacing of the light transmit-
ters 934 and the light sensors 936 on the light channel 930
may ensure that at least one light transmitter 934 and one light
sensor 936 is focused on or sees every pusher 925. Addition-
ally, the light channel 930 may include an electronic connec-
tion 938.

[0177] Without departing from this invention, the light
assembly may utilize one of many different types of light,
with one type of light being utilized is in the “infrared spec-
trum.” For example, the light assembly could include an infra-
red (IR) transceiver, wherein the IR transceiver may consist of
an IR transmitter and an IR sensor.

[0178] As illustrated in FIG. 14, the shelf management
system 900 may also include a control module 940. The
control module 940 may align with the electronic connection
938 on the light channel 930 and lock into place. The control
module 940 may include a microcomputer. Additionally, the
control module 930 may have internal wireless capability
without departing from the invention.

[0179] As illustrated in FIG. 14, the product 910 may be
pushed forward by the spring-urged pusher 925 or pusher
paddle in the shelf management system 900. As the product
910 is pushed forward, a light signal 935 is transmitted from
the light transmitter 934 found on the light channel 930. The
light signal 935 may then reflect off the back of the pusher
paddle 925 or the product 910 and then back to the light
sensors 936. This information may then be relayed to the
control module 940, thereby measuring the distance to the
pusher 925 or the product 910. The light transceiver 932 may
be controlled by the control module 940 and microcomputer
connected to the light transceiver 932. The process of sending
the light signal 935 to and from the pusher paddle 925 or the
product 910 may be taken on a continuous or near continuous
basis, such as a fraction of a second, or may be taken on a
periodic basis such as a second, or 5 seconds.

[0180] In an aspect of the invention, the microcomputer in
the control module 940 may compare the most current posi-
tion of the pusher 925 with a previous position of the pusher.
The difference in positions of the pusher 925 may result in the
microcomputer determining a condition of the shelf manage-
ment system 900. First, the microcomputer may determine
that no activity has occurred since the last reading. Second,
the microcomputer may determine that a normal shopping
instance has occurred, and if so how many product packages
are still being urged by the pusher 925. Third, if more than a
predetermined number of product packages have been
removed in less than a predetermined amount of time, the
microcomputer may determine that a potential theft situation
is in progress. Another condition that may be communicated
is a low product condition. For example, the microcomputer
may determine a low product condition if any pusher location
is empty of product packages or less than a predetermined
number of product packages are still being urged by the
pusher 925.

[0181] Asillustrated in FIG. 14, without departing from the
present invention, the shelf management system may include
alocal audio box 950. Any of the conditions described above
may be communicated by the microcomputer to the local
audio box 950 remotely via wired or wireless communication
devices to a remote computer, a store public announcement
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system, a cell phone, a pager, or a remote annuciator. Addi-
tionally, without departing from the present invention, the
shelf management system may include a light annunciator
960. Any of the conditions described above may be commu-
nicated by the microcomputer to the light annunciator 960
remotely via wired or wireless means to a remote computer, a
store public announcement system, a cell phone, a pager, ora
remote annunciator. An internal wireless capability of the
control module 940 may wirelessly transmit signals to/from a
remote location to indicate the condition of the shelf manage-
ment system.

[0182] Additionally, for the shelf system 900 illustrated in
FIG. 14, the number of products aligned on the shelf could be
measured. In such an embodiment, the position of the pusher
925 could be used to determine the amount of product 910 on
the shelf without the need to manually count the product. For
example, the light transceiver 932 transmits the light signal
935 to the pusher 925 or the product 910. The light signal 935
may then be reflected back to the light transceiver 932 to
determine the location of the pusher 925 by measuring and
calculating the time to receive the light signal 935 at the light
transceiver 932. When one product is removed, for example
by a purchaser, the time to receive the light signal 935 back at
the light transceiver 932 increases a particular amount. Based
on the dimensions of the product 910, specifically the thick-
ness of the product, the control module can calculate how
many products have been removed from the shelf by an algo-
rithm of how fast the light signal is traveling back to the light
transceiver 932. The control module also can calculate the
number of products that remain on the shelf in front of the
pusher using in part information regarding the shelf dimen-
sions, including the shelf depth. Additionally, the system can
be used in an inventory management mode to help the retailer
determine the number of products for inventory purposes and
restocking in low-stock or no-stock situations. Without
departing from this invention, a user may input the thickness
of the product 910 as a setting into the control module 940
during the set-up or loading of the product 910 on the shelf.
Additionally, without departing from this invention, the
thickness of the product 910 may be determined by the con-
trol module 940 after taking a number of different readings
from the system, such as a smart or learning system for
determining the thickness of the product 910.

[0183] The thickness of the product also may be deter-
mined by the system when products are initially stocked in the
system. The light transceiver 932 transmits the light signal
935 to the pusher 925 when no product is on the shelf. The
light signal 935 may then be reflected back to the light trans-
ceiver 932 to determine the location of the pusher 925 by
measuring and calculating the time to receive the light signal
935 at the light transceiver 932. When one product is added to
the shelf, for example by an employee, the time to receive the
light signal 935 back at the light transceiver 932 decreases a
particular amount. Based on this decrease in the amount of
time, the control module can calculate the thickness of the
product.

[0184] Inan alternative embodiment similar to the embodi-
ments described above, FIGS. 154 and 155 illustrate another
shelf management system 1000 for detecting and communi-
cating the position of a pusher assembly on a shelf similar to
the shelf management system 900 described above and illus-
trated in FIG. 14. The shelf management system 1000 may
include a pusher assembly 1015, a laser assembly, and a
control module 1040. The pusher assembly 1015, laser
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assembly, and control module 1040 may all be secured to a
gondola wall 1005 or similar structure that holds a product
1010. The product 1010 may be aligned or arranged along the
pusher assembly 1015. Additionally, the product 1010 may be
contained in separate product container box 1012 as illus-
trated in FIG. 15a.

[0185] The pusher assembly 1015 may include a biasing
mechanism such as a sheet coil spring. The pusher assembly
1015 may include an integral divider wall 1022 and a floor
section 1020 on one or both sides of the divider wall 1022.
The sheet coil spring may be operatively connected to a
pusher 1025 and can be used to urge the pusher 1025, and the
associated product 1010, toward the front side of the shelf.
The pusher assembly 1015 may be modular and can include a
divider wall or an additional floor section that fits or mates in
place.

[0186] The laser assembly may include a rear reflector strip
1030 and a single light transceiver or laser scanner 1032. The
laser scanner 1032 may emit or transmit a laser light or output
beam 1035. The laser scanner 1032 may include a moving
mirror or rotating mirror (not shown) located within or asso-
ciated with the laser scanner 1032. Without departing from
this invention, in place of or in addition to the moving mirror,
the laser scanner 1032 may include an integrated circuit mir-
ror technology, such as microelectromechanical systems
(MEMS) mirrors used in the Digital Light Projector (DLP)
field, wherein an array of tiny microscopic mirrors are used to
direct and alter the output beam 1035. The moving mirror
may rotate within the laser scanner to alter the output beam
1035 being emitted from the laser scanner 1032. The trans-
mission and angles of the output beam 1035 may also be
altered by other various ways. The moving mirror may be
controlled by a microcomputer within the control module
1040. The moving mirror may direct the output beam 1035
from the laser scanner 1032 at various angles, thereby creat-
ing a swept beam 1037. The swept beam 1037 may be
directed along the rear reflector strip. An example of a portion
of'the swept beam 1037 is illustrated in FIG. 155. The process
of transmitting the swept beam 1037 from the laser scanner
1032 to and from the pusher paddle 1025 or the product 1010
may be taken on a continuous or near continuous basis, such
as a fraction of a second, a second, or 5 seconds.

[0187] As further illustrated in FIGS. 15a and 155, the rear
reflector strip 1030 may include piece-wise linear or smooth
fixed mirrors 1034. The fixed mirrors 1034 may be positioned
along the rear reflector strip 1030. The fixed mirrors 1034
may be along, parallel or near-parallel to the path of the swept
beam 1037 such that each individual fixed mirror 1034 inter-
cepts the output beam 1035 along its swept path (as shown in
FIG. 15b). The fixed mirrors 1034 may also be located along
the rear reflector strip 1034 and located behind and essentially
perpendicular to the direction of travel of the pushers 1025 in
the shelf management system 1000. Additionally, the rear
reflector strip 1030 may include an electronic connection
1038.

[0188] As illustrated in FIG. 154, the shelf management
system 1000 may also include a control module 1040. The
control module 1040 may align with the electronic connec-
tion 1038 on the rear reflector strip 1030 and lock into place.
The control module 1040 may include a microcomputer.
Additionally, the control module 1040 may have internal
wireless capability without departing from the invention.
[0189] As illustrated in FIGS. 154 and 154, the product
1010 may be pushed forward by the spring-urged pusher 1025
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or pusher paddle in the shelf management system 1000. As
the product 1010 is pushed forward, the laser scanner 1032
directs the swept beam 1037 along the rear reflector strip 1030
at one of the fixed mirrors 1034. The fixed mirror 1034 may
then redirect the output beam 1035 at a preferred angle (such
as a right angle) to the altered path of the output beam 1035
such that the fixed mirror 1034 essentially directs the output
beam 1035 to the back of the pusher 1025. The output beam
1035 may then reflect off the back ofthe pusher 1025 wherein
the output beam 1035 then returns back to the laser scanner
1032 for analysis. This information may then be relayed to the
control module 1040. The laser scanner 1032 may be config-
ured to measure the distance to the pusher 1025. The laser
scanner 1032 may be controlled by the control module 1040
and the microcomputer.

[0190] Themicrocomputer in the control module 1040 may
compare the most current position of the pusher 1025 with a
previous position. The difference in positions of the pusher
1025 may result in the microcomputer determining a condi-
tion of the shelf management system 1000. First, the micro-
computer may determine that no activity has occurred since
the last reading. Second, the microcomputer may determine
that a normal shopping instance has occurred, and if so how
many product packages are still being urged by the pusher
1025. Third, if more than a predetermined number of product
packages have been removed in less than a predetermined
amount of time, the microcomputer may determine that a
potential theft situation is in progress. Another condition that
may be communicated is a low product condition. For
example, the microcomputer may determine a low product
condition if any pusher location is empty of product packages
or less than a predetermined number of product packages are
still being urged by the pusher 1025.

[0191] Asillustrated in FIGS. 15a and 155, without depart-
ing from the present invention, the shelf management system
1000 may include a local audio annunciator 1050. Any of the
conditions described above may be communicated by the
microcomputer via wired or wireless means to various com-
munication modules, such as: a local or remote audio annun-
ciator 1050, a local or remote light annunciator 1060, a
remote computer, a store public announcement system, a cell
phone, a pager, or an other remote annuciator. An internal
wireless capability of the control module 1040 may wire-
lessly transmit signals to/from a remote location to indicate
the condition of the shelf management system.

[0192] In another embodiment similar to the embodiments
described above, as illustrated in in FIGS. 16a and 165, a shelf
management system 1100 may include one fixed mirror 1134
located along the length of the rear reflector strip 1130. In this
embodiment, and as illustrated in FIGS. 16a and 165, the
shape of the fixed mirror 1134 may be curved and may be
approximately a parabola shape. Since the laser scanner
1132, the moving mirror, and ultimately the swept beam
1137, are controlled by the microcomputer or control module
1140, the microcomputer is capable of determining the posi-
tion of each pusher 1125 on the shelf by knowing and using
the position of the moving mirror at any point in time during
the sweeping motion and analyzing the output beam 1135.
Additionally, the process of transmitting the swept beam
1137 from the laser scanner 1132 to and from the pusher
paddle 1125 may be taken on a continuous or near continuous
basis, such as a fraction of a second, or on a periodic bases
such as a second, or every 5 seconds.
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[0193] Additionally, the microcomputer may execute an
algorithm which determines that multiple readings represent
only one wide pusher 1125. This might be the case if readings
are taken every 1 inch along the length of an example 48
inch-long shelf. A product position 1110 in front of a pusher
1125 on the shelf may be six inches wide. Therefore, in this
example, five or six readings may be taken across the back of
the pusher 1125 and product as the mirror sweeps and directs
the swept beam 1137. If one of the six-inch wide products is
removed from the pusher 1125, the microcomputer detects
that at least five or six sensing positions essentially simulta-
neously changed an equal amount. The microcomputer may
then be able to determine that all five or six readings represent
one product width. This can be a learned aspect of the shelf
management system 1100 which can change as different
products are merchandised on the shelf over time.

[0194] In another embodiment similar to the embodiments
described above, as illustrated in FIGS. 17a and 175, a para-
bolic piece-wise linear mirror 1234 with a piece-wise linear
approximation of a parabola may be utilized. As illustrated in
FIGS. 17a and 175, a shelf management system 1200 may
include a piece-wise parabolic mirror 1234 that may be posi-
tioned along the rear reflector strip 1230. This piece-wise
parabolic mirror 1234 may include multiple linear sections
1233 with multiple leading edges 1236. The linear sections
1233 may be wide enough to be easily manufacturable. Addi-
tionally, the linear sections 1233 may be narrow enough so
that a shelf filled with the narrowest pushers 1225 will have at
least one linear mirror section 1233 reflecting the output
beam 1235 to/from it. As illustrated in FIGS. 17a and 175, the
leading edge 1236 of each linear mirror section 1233 may
include a small flat section 1239 and an angled leading edge
1236. The small flat section 1239 may retro-reflect the swept
beam 1237 directly back to the laser scanner 1232, without
first allowing it to reflect from the back of a pusher 1225. The
process of transmitting the swept beam 1137 from the laser
scanner 1132 to and from the pusher paddle 1125 may be
taken on a continuous or near continuous basis, such as a
fraction of a second, or a periodic basis such as a second, or 5
seconds.

[0195] For example, as specifically illustrated in FIG. 175,
as the beam 1237 sweeps, the laser scanner 1232 will see a
series of short bright bursts directed back to the laser scanner
1232, followed by a reflection from the angled leading edge
1236. The reflection from the angled leading edge 1236 indi-
cates the position of a pusher 1225. As the moving mirror
sweeps the beam beyond the edge of the first linear section,
the mirror will again encounter a small flat section 1239
preceding the second angled leading edge 1236. These small
flat sections 1239 may represent cue points on the piece-wise
parabolic mirror 1234. These cue points 1239 may be inter-
preted by the microcomputer as ‘cue’ signals 1242. Addition-
ally, these small flat sections 1239 may divide the shelfup into
designated sections that can be analyzed by the microcom-
puter for movement. Based on the distance and location of the
small flat sections 1239, the laser scanner 1232 may alert the
control module 1240 that an angled leading edge 1236 is
about to be encountered and a reading should be taken. In this
way, the control module 1240 does not need to have a fine
level of measurement of the moving mirror position. Addi-
tionally, the length of the piece-wise parabolic mirror 1234
can be any length. The control module 1240 may determine
the number of pusher positions to read based on the number of
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cueing signals 1244 it receives between the ‘home’ and ‘end’
positions of the swept beam 1237.

[0196] Additionally, for the shelf system illustrated in
FIGS. 15a-17b, the number of products aligned on the shelf
could be measured. In such an embodiment, the position of
the pusher could be used to determine the amount of product
on the shelf without the need to manually count the product.
For example, the laser scanner sends the output beam to the
pusher or the product. The output beam may then be reflected
back to the laser scanner to determine the location of the
pusher by measuring and calculating the time to receive the
output beam at the laser scanner. When one product is
removed, for example by a purchaser, the time to receive the
output beam back at the laser scanner may increase a set
amount. Based on the dimensions of the product, specifically
the thickness of the product, the control module can calculate
how many products have been removed from the shelf by an
algorithm of how fast the output beam is traveling back to the
laser scanner. Without departing from this invention, the
thickness of the product may be a setting or input that can be
input into the control module during the set-up of the product
on the shelf. Additionally, without departing from this inven-
tion, the thickness of the product may be determined by the
control module after taking a number of different readings
from the system, such as a smart or learning system for
determining the thickness of the product.

[0197] The advantage of the invention illustrated in FIGS.
14-1754 is evident in several ways. First, the present invention
has no connection to the spring-urged pusher system and
hence can work with almost any system currently in use.
Second, the present invention has no physical moving con-
nection to the pusher system or the product which precludes
the system from wearing out or getting dirty and reducing its
effectiveness over time or with the number of products sold.
Third, the present invention can operate from batteries for an
extended period of time. RFID inventory systems require
relatively high power radio-frequency transmitters to scan the
product on the shelf and cannot operate from batteries.
Fourth, the cost of the system may be amortized over the
number of products sold from the shelf over a number of
years. This cost of the system is as opposed to having to
justify the cost of an individual RFID tag on each product
package as well as amortizing an expensive reader system and
infrastructure in each product’s price. Lastly, the present
invention can be programmed to ignore the replacement of
product back onto the shelf as is the case when the shelf is
being restocked.

[0198] The sensors of the various sensing configurations
discussed in the above embodiments may output a signal
representing the sensed parameter in either analog or digital
format. The analog output may in the form of a voltage or
current signal. As one skilled in the art will realize, an analog-
to-digital converter may be utilized to transform the analog
signal to a digital signal for use by a controller or processing
device.

[0199] Variations and modifications of the foregoing are
within the scope of the present invention. It should be under-
stood that the invention disclosed and defined herein extends
to all alternative combinations of two or more of the indi-
vidual features mentioned or evident from the text and/or
drawings. All of these different combinations constitute vari-
ous alternative aspects of the present invention. The embodi-
ments described herein explain the best modes known for
practicing the invention and will enable others skilled in the
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art to utilize the invention. The claims are to be construed to
include alternative embodiments to the extent permitted by
the prior art.

[0200] FIGS. 18A-18C depict an alternative implementa-
tion of a display management system 1800. In particular, the
display management system 1800 comprises a frontrail 1802,
configured to be removably-coupled to a display surface (not
shown). In one example, a display surface may comprise a
shelf structure, and the like. As such, in one example, the front
rail 1802 may be configured to be removably-coupled at a
front edge of a display surface (not shown). However, those of
ordinary skill in the art will recognize that the front rail 1802
may be removably-coupled to a display surface at a position
other than an edge of the display surface, and the like. In one
implementation, the front rail 1802 has a front rail length
1808. In one example, front rail 1802 may be configured such
that the front rail length 1808 is parallel to a front edge of a
display surface (not shown). Accordingly, the front rail length
1808 may be embodied with any dimensions, without depart-
ing from the scope of the disclosures described herein. As
such, the front rail length 1808 may be configured to fit one or
more physical dimensions of a given display surface (not
shown). In one example, the display management system
1800 may comprise a pusher 1804. In one implementation,
pusher 1804 may be generally referred to as a movable
mechanism of a display management system, such as display
management system 1800. As such, and as depicted in FIG.
18B, the pusher 1804 may be configured to urge one or more
display products (not shown) along a floor structure 1810
towards a first end 1812 of the floor structure from a second
end 1814 of the floor structure. Additionally or alternatively,
the display management system 1800 may comprise one or
more dividers 1806. As such, a divider 1806, and in particular,
a divider wall 1803, may be configured to separate a first
group of display products (not shown) associated with a first
pusher 1804 from a second group of display products (not
shown) associated with a second pusher on a display surface
(not shown). In one example, the divider 1806, including the
divider wall 1803, the floor structure 1810, and/or the barrier
1818 may have a divider length 1816. As such, in one imple-
mentation, the divider 1806 may be configured to be remov-
ably-coupled to the front rail 1802 such that the front rail
length 1808 is substantially perpendicular to the divider
length 1816. However, those of ordinary skill in the art will
recognize that the display management system 1800 may be
implemented such that the front rail length 1808 may be
configured to be positioned at any angle relative to the divider
length 1816, and such that an angle between the front rail
length 1808 and the divider length 1816 may not be substan-
tially 90°, and without departing from the scope of the dis-
closures described herein.

[0201] In one implementation, and as depicted in FIGS.
18B and 18C, the pusher 1804 may be urged towards the first
end of the floor structure 1812 by a coiled spring 1820. As
such, a barrier 1818 may be configured to retain one or more
display products (not pictured in FIG. 18A-18C) within the
display management system 1800 as the pusher 1804, urged
by the coiled spring 1820, exerts a force on the one or more
display products to slide them towards the barrier 1818. Fur-
ther, in one implementation, the pusher 1804 may be config-
ured to slide along the floor structure 1810 without being
guided by one or more rail structures. In particular, one or
more elements of the display management system 1800, and
specifically including the front rail 1802, the pusher 1804, the
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divider 1806, the divider wall 1803, the floor structure 1810,
the coiled spring 1820, and the barrier 1818 may provide
functionality similar to the front rail 580, the pusher 520, the
divider 550, the divider wall 552, the floor 554, the coiled
spring 534, and the barrier 556 as described in FIG. 58, FIG.
62, and FIG. 72 of U.S. patent application Ser. No.
14/444357, filed 28 July, 2014, the entire contents of which
are incorporated herein by reference for any and all non-
limiting purposes.

[0202] In one implementation, and as depicted in FIGS.
18B and 18C, the display management system 1800 may
comprise a capacitive sensor 1822. As such, the capacitive
sensor 1822 may be configured to output a signal that may be
processed to determine a position of one or more elements of
the display management system 1800. In one example, the
capacitive sensor 1822 may be configured to output a signal
that may be processed to determine a position of the pusher
1804. As such, the capacitive sensor 1822 may be utilized to
determine a number of display products retained within the
display management system 1800. In the description that
follows, one or more aspects of the capacitive sensor 1822 are
discussed. As such, those of ordinary skill in the art will
recognize that the capacitive sensor 1822 may be utilized to
determine a position of the pusher 1804 within the display
management system 1800, independently of specific geo-
metrical features of the display management system 1800. As
such, the systems and methods described herein related to the
capacitive sensor 1822 may be practiced with alternative
display management systems described throughout this
paper, as well as U.S. patent application Ser. No. 14/444357,
which has been incorporated herein by reference.

[0203] In one implementation, the capacitive sensor 1822
may be configured to be positioned along the divider length
1816 on the floor structure 1810, and such that an uncoiled
length 1823 of the coiled spring 1820 makes contact with a
portion of the capacitive sensor 1822 extending along the
divider length 1816. Accordingly, the capacitive sensor 1822
is described in further detail in relation to FIG. 20.

[0204] FIGS. 19A and 19B schematically depict plan views
of the display management system 1800. Accordingly, FIG.
19A schematically depicts the display management system
1800 in a first configuration having a first plurality of display
products 19024-1902f sandwiched between the barrier 1818
and the pusher 1804. As such, in this depicted first configu-
ration of the display management system 1800, the coiled
spring 1820 has a first uncoiled length 1904. Turning to FIG.
19B, the display management system 1800 is depicted in a
second configuration having a reduced number of display
products 19024-1902¢ contained within the system 1800.
Consequently, the coiled spring 1820 has a reduced, or a
second, uncoiled length 1906.

[0205] In one example, a conductive material (in one
example, a metal or alloy) from which the coiled spring 1820
in constructed makes contact with the capacitive sensor 1822.
In one implementation, the extent to which the coiled spring
1820 makes contact with the capacitive sensor 1822 is pro-
portional to an uncoiled length, such as, in one example,
uncoiled length 1904 or 1906. In turn, an output signal from
the capacitive sensor 1822 may vary based upon a length of
the coiled spring 1820 in contact with the capacitive sensor
1822. Accordingly, an output signal from the capacitive sen-
sor 1822 may vary based upon a position of the pusher 1804,
and correspondingly, a number of display products (1902a-
1902f) retained within the display management system 1800.
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[0206] FIG. 20A schematically depicts a detailed view of a
capacitive sensor 1822. In one implementation, the capacitive
sensor 1822 comprises a circuit board 2002, the circuit board
2002 having a longitudinal length 2016. As schematically
depicted as in FIGS. 18A-18C, the capacitive sensor 1822
may be coupled to a floor structure 1812 of a divider 1806,
and such that the longitudinal length 2016 of the capacitive
sensor 1822 is substantially parallel to the divider length
1816. In one implementation, the capacitive sensor 1822 may
be configured to be retrofitted into a display management
system 1800, such that all electronic components associated
with capacitive sensor 1822 may be self-contained on the
circuit board 2002. In one example, the capacitive sensor
1822 may comprise a plurality of capacitive sensor elements
2004a-2004f. As such, those of ordinary skill in the art will
recognize that the capacitive sensor elements 2004a-2004f
depicted in FIG. 20A merely represent one example imple-
mentation of the capacitive sensor 1822, and various alterna-
tive implementations of capacitive sensor 1822 may be real-
ized, having a different number of capacitive sensor elements
to those capacitive sensor elements 2004a-2004f depicted in
FIG. 20A.

[0207] In one example, the capacitive sensor 1822 may be
configured to output a signal proportional to a capacitance
value, and such that the capacitance value is based upon an
uncoiled length (e.g. uncoiled lengths 1904 and 1906) of the
coiled spring 1820. In one example, the control circuit 2006
comprises electronic elements configured to calculate one or
more capacitance values associated with the capacitive sensor
elements 20044-2004/. In another implementation, the con-
trol circuit 2006 may be referred to as a transmitter circuit,
and configured to transmit one or more data points received
from the capacitive sensor elements 20044-2004fto a remote
processor, such as the display management system controller
device 2400 from FIG. 24. In another example, one or more
calculated capacitance values may vary based upon a length
ofa conductor in contact with the circuit board 2002. As such,
the one or more calculated capacitance values may vary based
upon an uncoiled length of the coiled spring 1820, such as
those uncoiled lengths 1904 and 1906 depicted as examples in
FIGS. 19A and 19B. In one specific example, the control
circuit 2006 may be configured to calculate a value of capaci-
tance between one or more successive pairs of capacitive
sensor elements, selected from the capacitive sensor elements
2004a-2004f. Accordingly, a value of capacitance calculated
between a pair of capacitive sensor elements, selected from
the capacitive sensor elements 2004a-2004f may change if
one or more of the pair of capacitive sensor elements comes
into contact with a portion of an uncoiled length of the coiled
spring 1820. As such, a change in capacitance between suc-
cessive pairs of the capacitive sensor elements 2004a-2004f
may be utilized to indicate a position of the pusher 1804. As
such, one or more of the capacitive sensor elements 2004a-
2004/ may comprise an exposed electrically-conducting
structure configured to contact a portion of the electrically-
conducting uncoiled length of coiled spring 1820.

[0208] In one implementation, the circuit board 2002 may
comprise a substantially insulating material configured to
electrically insulate the capacitive sensor elements 2004a-
2004/ from one another. Further, the capacitive sensor ele-
ments 2004a-2004f may be connected to the control circuit
2006 by electrical conductors (not depicted in FIG. 20A). In
one example, a pair of capacitive sensor elements, selected
from the capacitive sensor elements 2004a-20047, may be
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separated by a separation distance 2018. Accordingly, in one
implementation, the separation distance 2018 may be uni-
form between each pair of capacitive sensor elements,
selected from the capacitive sensor elements 2004a-2004f; or
may be non-uniform, such that a first separation distance
2018 may be different from a second separation distance
2020. Further, those of ordinary skill in the art will recognize
that separation distances 2018 and 2020 may be embodied
with any dimensions, without departing from the scope of the
disclosures described herein. For example, the separation
distances 2018 and 2020 may range from a millimeter or less
to several hundred millimeters or more, and the like.

[0209] Inone example, a separation distance, such as sepa-
ration distance 2018 and/or 2020, between a pair of capacitive
sensor elements, selected from capacitive sensor elements
2004a-2004f, may determine a resolution of the capacitive
sensor 1822. As such, a resolution of the capacitive sensor
1822 may be proportional to a precision with which the
capacitive sensor 1822 can determine a location of a pusher,
such as pusher 1804. In particular, as a number of capacitive
sensor elements, such as capacitive sensor elements 2004a-
2004/, is increased, the precision with which the capacitive
sensor 1822 can determine the location of a pusher on the
floor structure 1810 may also increase.

[0210] In one implementation, the capacitive sensor 1822
may be utilized to calculate an absolute location of the pusher
1804 on the floor structure 1810. As such, the location of the
pusher 1804 may not be calibrated based upon a zeroed posi-
tion on the floor structure 1810. Accordingly, a location of
pusher 1804 may not be determined relative to another loca-
tion on the capacitive sensor 1822, and the like.

[0211] In yet another implementation, the control circuit
2006 may be utilized to calculate a position of the pusher
1804 on the capacitive sensor 1822 using interpolation meth-
odology. In particular, the control circuit 2006 may receive
signals (otherwise referred to as sensor data) from multiple
capacitive sensor elements, from the capacitive sensor ele-
ments 20044-2004f, and by processing the received signals,
determine that the location of the pusher 1804 lies between a
pair of the capacitive sensor elements, selected from capaci-
tive sensor elements 2004a-2004f. Specifically, the control
circuit 2006 may be utilized to interpolate a closeness of a
pusher 1804 to a first capacitive sensor element versus a
second, adjacent, capacitive sensor element. In this way,
those of ordinary skill in the art will recognize that the capaci-
tive sensor 1822 may be implemented, in one example, using
a single pair of capacitive sensor elements 2004 spaced apart
between the first end 1812 and the second end 1814 of the
floor structure 1810.

[0212] FIG. 20B schematically depicts a more detailed
view of the control circuit 2006. In particular, and in one
example, the control circuit 2006 comprises a power supply
2008, a memory 2010, an interface 2012, and a processor
2014. In one implementation, the memory 2010, interface
2012, and processor 2014 may be embodied as a single micro-
controller circuit, or may be implemented as discrete elec-
tronic elements. In one example, the power supply 2008 may
represent a source of electrical energy provided by one or
more electrochemical cells, otherwise referred to simply as a
cell or as a battery. In one specific example, power supply
2008 may be implemented as a single “button cell” or “coin
cell,” with multi-year battery life. In another example, power
supply 2008 may be a rechargeable or a non-rechargeable
battery. In another example, power supply 2008 may repre-
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sent electronic hardware configured to receive, and poten-
tially to condition (rectify AC to DC, and/or step-up/step-
down a voltage, smoothen, among others) a wired electrical
supply. In yet another example, power supply 2008 may rep-
resent electronic hardware configured to receive, and poten-
tially to condition, a power supply received from an external
source wirelessly, such as by electromagnetic induction (elec-
trodynamic induction, electrostatic induction, and the like).
In another implementation, power supply 2008 may comprise
one or more photovoltaic (solar cells). Further, those of ordi-
nary skill in the art will recognize that power supply 2008
may represent any technology, or combination of technolo-
gies, configured to provide electrical power to the control
circuit 2006, without departing from the scope of the disclo-
sures described herein. Similarly, power supply 2008 may be
configured to store any amount of energy (J), and/or to pro-
vide an electrical potential (voltage (V)), or an electrical
current (A) of any value, without departing from the scope of
the disclosures described herein. Additionally, these power
supply examples can be used in conjunction with any of the
devices discussed herein.

[0213] Memory 2010 may be a form of persistent, a form of
volatile memory, or a combination thereof. As such, memory
2010 may comprise a form of random access memory (RAM)
that is cleared by a power cycle or other reboot operation of
the control circuit 2006. In other embodiments, memory 2010
may be non-volatile, such that it does not require power from
power supply 2008 to maintain information. As such,
memory 2010 may comprise a form of read only memory
(ROM), or flash memory. Generally, memory 2010 may be
referred to as a form of a non-transitory, computer-readable
medium and utilized to store instructions that may be
executed by processor 2014.

[0214] Interface 2012 may comprise hardware and/or firm-
ware configured to facilitate communication between the
control circuit 2006 and one or more external devices. For
example, interface 2012 may be utilized to facilitate commu-
nication between processor 2014 and an external computer
device across a network. In this way, interface 2012 may be
configured to communicate via one or more of a wired con-
nection, such as utilizing an Ethernet connection, or a wire-
less connection, such as utilizing a Bluetooth connection, a
Wi-Fi connection, or the industrial, scientific, and medical
(ISM) radio bands. However, those of ordinary skill in the art
will recognize that interface 2012 may be configured to facili-
tate communication between the control circuit 2006 and any
wired or wireless link or network.

[0215] Inoneimplementation, processor 2014 comprises a
microprocessor having one or more processing cores. As
such, processor 2014 may be configured to execute instruc-
tions stored within memory 2010. Further, one or more pro-
cesses executed by processor 2014 may be utilized to drive
one or more electrical circuits associated with the circuit
board 2002 and the plurality of capacitive sensor elements
20044-2004f. Additionally, processor 2014 may be config-
ured to receive and process, via interface 2012, one or more
sensor readings from the plurality of capacitive sensor ele-
ments 2004a-2004f. In one specific example, a capacitive
sensor element, from the plurality of capacitive sensor ele-
ments 2004a-2004f may be configured to output an analog
signal (voltage, current, and the like) or a digital signal (for
example, a binary signal, among others).

[0216] Inone example, one or more signals communicated
from the plurality of capacitive sensor elements 2004a-2004f
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may be received by processor 2014. In turn, the processor
2014 may execute one or more processes on the received
signals before communicating, via the interface 2012, the
received signals to a remote processor, such as that processor
2404 associated with the display management system con-
troller device 2400 described in FIG. 24. These one or more
processes may include determining that a received signal is
above a threshold value, compressing the received signals for
communication, or filtering the received signals, among oth-
ers. Accordingly, in this example, the processor 2404 of the
display management system controller device 2400 may cal-
culate one or more capacitance values as previously described
in relation to FIG. 20A, and further calculate a position of a
pusher 1804 on a display management system 1800. In
another example, one or more signals communicated from the
plurality of capacitive sensor elements 2004a-2004f may be
processed by processor 2014 to calculate the one or more
capacitance values as previously described in relation to FIG.
20A. In turn, the calculated capacitance values may be uti-
lized to calculate the location of the pusher 1804 on the
display management system 1800. In yet another example, a
combination of processor 2014 and processor 2404 may be
utilized to determine a location of a pusher 1804, and the like.

[0217] Inone implementation, control circuit 2006 may be
configured to communicate directly with a mobile device. As
such, in one specific example, control circuit 2006 may be
configured to establish a Bluetooth connection with a smart
phone or tablet of a shopper in a store in order to receive one
or more pieces of biographic information associated with the
shopper. In this way, upon activation of pusher 1804 as one or
more display products, such as display products 1902a-
1902, are removed from the display management system
1800, the control circuit 2006 may be configured to query a
mobile device of a user removing the one or more display
products to receive one or more pieces of biographic infor-
mation associated with the user. In another implementation,
upon activation of the pusher 1804 as one or more display
products are removed from the display management system,
the control circuit 2006 may be configured to communicate
with the display management system controller device 2400.
In turn, the display management system controller device
2400 may attempt to establish a connection (via Bluetooth,
and the like) to a mobile device associated with a user remov-
ing said one or more display products.

[0218] In one example, the capacitive sensor 1822 may be
configured to operate within a low power mode until the
pusher 1804 is moved as a result of one or more display
products, such as display products 1902a-1902f, or removed
from the display management system 1800. In particular, this
low power mode may include processor 2014 operating in a
low power configuration that continuously monitors the sen-
sor outputs from the capacitive sensor elements 2004a-2004f.
Accordingly, in this example, the processor 2014 may
execute one or more processes to enter a high power configu-
ration upon receiving one or more sensor signals indicative of
movement of the pusher 1804. Specifically, the high power
configuration may include executing one or more processes to
deliver additional electrical power to memory 2010, interface
2012, and/or processor 2014 in order to execute additional
processes on the received sensor data and/or communicate the
received sensor data to a remote processor. In this way, the
capacitive sensor 1822 may be configured to consume a
reduced amount of electrical energy while the pusher 1804
remains stationary. As such, this low power configuration
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may beutilized to prolong a battery life associated with power
supply 2008. In another example, the capacitive sensor 1822
may be configured to operate within a low power configura-
tion while the pusher 1804 remains stationary, and such that
the low power configuration delivers electrical energy to one
or more of the plurality of capacitive sensor elements 2004a-
2004/ Accordingly, in response to motion of the pusher 1804,
one or more of the capacitive sensor elements 2004a-2004f
may be configured to communicate a wake signal to the
control circuit 2006 in order to enter a high power configu-
ration. As such, the wake signal may be received by the
control circuit 2006, and in response, additional power may
be delivered to one or more of the memory 2010, interface
2012, and/or processor 2014. In this way, maintaining the
capacitive sensor 1822, and in particular, the control circuit
2006, within a low power configuration for a period of time
during which the pusher 1804 is stationary may allow for
decreased overall energy consumption, and in one example,
increased battery life of the capacitive sensor 1822.

[0219] FIGS. 21A and 21B depict an alternative implemen-
tation of a display management system 2100. In particular,
FIG. 21 A depicts an isometric view of a display management
system 2100 configured as a box-shelf. In particular, the
box-shelf display management system 2100 comprises a top
2102 and two sides 2104 that can be connected together to
form part of a housing 2106. A recessed portion 2108 is
provided so that in the event that the box-shelf display man-
agement system 2100 is mounted under a shelf (not shown),
the recessed portion 2108 will aid in ensuring that there is no
interference with the brackets that support the shelf or other
structure that may extend downward (not shown). One or
more shelf supports 2110 are mounted to the box-shelf dis-
play management system 2100 to facilitate the box-shelf
display management system 2100 to be mounted to a vertical
support (not shown) in a traditional manner.

[0220] A slidable shelf 2112 is mounted to one or more
tracks 2114, which may be supported at least in part by the
sides 2104. As depicted, the slidable shelf 2112 may include
a support surface 2116 that supports a divider 2118. In one
example, the support surface 2116 may support one or more
display management systems, such as systems 1800
described previously. In one implementation, the support sur-
face 2116 includes a rail 2120 mounted to the front of the
shelf 2112. The rail, in turn, supports a retainer 2122. As
depicted, a door 2124 with one or more handles 2126 may be
mounted to the top 2102 via a hinge system 2128. In another
implementation, the door 2124 may be referred to as a flip
window 2124, and such that the flip window 2124 may be
partially or wholly transparent to visible light. In this way, flip
window 2124 may facilitate viewing of one or more display
products within the box-shelf display management system
2100. In one specific example, the box-shelf display manage-
ment system 2100 may be similar to the box-shelf 3405
described in U.S. application Ser. No. 14/046385 filed 4 Oct.
2013, the entire contents of which are incorporated herein by
reference for any and all non-limiting purposes.

[0221] In one implementation, the box-shelf display man-
agement system 2100 may be configured to retain one or more
display products, such as display products 1902a-1902fsche-
matically depicted in FIG. 19A. Accordingly, in one configu-
ration, the box-shelf display management system 2100 posi-
tions the slidable shelf 2112 within the housing 2106. As
such, in order to remove one or more display products (not
shown in FIG. 21A) from the box-shelf display management
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system 2100, a user may rotate the flip window 2124 from a
substantially vertical position (depicted in FIG. 21B to a
substantially horizontal position depicted in FIG. 21A).

[0222] In one implementation, the box-shelf display man-
agement system 2100 may be configured with a sensor 2130.
In particular, sensor 2130 may be an accelerometer. Further,
the accelerometer sensor 2130 may be sensitive to accelera-
tions (due to gravity or otherwise) along a single axis (one-
axis accelerometer), along two mutually-perpendicular axes
(a 2-axis accelerometer), or along three mutually-perpen-
dicular axes (a 3-axis accelerometer). Those of ordinary skill
in the art will recognize various specific implementations of
one-axis, two-axis and three-axis accelerometer electronic
circuits that may be utilized with the box-shelf display man-
agement system 2100, or other display management systems,
such as systems 1800 and 2300, without departing from the
disclosures described herein. Further, those of ordinary skill
in the art will recognize that an accelerometer sensor 2130
may be utilized to determine an orientation of a structure to
which it is affixed. As such, accelerometer sensor 2130 from
FIG. 21 A may be utilized to determine an orientation of the
flip window 2124. Advantageously, the accelerometer sensor
2130 may offer improved accuracy in determining an orien-
tation of the flip window 2124 when compared to one or more
alternative sensor technologies positioned as hinge 2128,
wherein a range of motion of hinge 2128 may be compara-
tively more limited.

[0223] In one implementation, an accelerometer sensor,
such as accelerometer sensor 2130, may be utilized to deter-
mine an orientation of the flip window 2124. As such, those of
ordinary skill in the art will recognize that the accelerometer
sensor 2130 may be located on the flip window 2124 at any
location configured to move in conjunction with the move-
ment of the flip window 2124, without departing from the
scope of the disclosures described herein. Additionally, those
of ordinary skill in the art will recognize that the accelerom-
eter sensor 2130 may be generally utilized to determine an
orientation of a flip window, similar to flip window 2124, as
part of any display management system. As such, display
management system 2100, having flip window 2124, is
merely one example of a display management system with
which an accelerometer sensor 2130 may be utilized. Accord-
ingly, those of ordinary skill in the art will readily recognize
various additional or alternative implementations of a display
management structure similar to the housing 2106 having a
movable feature similar to the flip window 2124 that is con-
figured to be moved in order to remove one or more products
from the display management structure. In turn, the acceler-
ometer sensor 2130 may be coupled to a movable feature of
the various additional or alternative implementations of dis-
play management structures that may be envisioned by those
of ordinary skill in the art.

[0224] In one example, accelerometer sensor 2130 may be
implemented as part of an integrated accelerometer device, as
schematically depicted in FIG. 22A. As such, the integrated
accelerometer device 2130 may comprise an accelerometer
circuit board 2200, a power supply 2202, and an interface
2203. Accordingly, and as previously described, those of
ordinary skill the art will recognize various specific acceler-
ometer circuits that may be implemented as the accelerometer
circuit board 2200, without departing from the scope of the
disclosures described herein. In one example, power supply
2202 may be configured to provide electrical energy to the
accelerometer circuit board 2200 and the interface 2203. As
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such, the power supply 2202 may be similar to power supply
2008, and may be embodied as a wired electrical supply, one
ormore batteries, hardware configured to accommodate wire-
less transmission of electrical energy, or combinations
thereof. In another example, interface 2203 may be similar to
interface 2012, and such that interface 2203 may be config-
ured to communicate one or more acceleration signals from
the accelerometer sensor 2130 via a wired or wireless net-
work.

[0225] In one implementation, the integrated accelerom-
eter device 2130 may be configured to output one or more
sensor signals (otherwise referred to as motion data) indica-
tive of an orientation of the flip window 2124. In one example,
the one or more sensor signals may comprise an analog or a
digital signal indicative of an acceleration along one or more
of'the axes to which the integrated accelerometer device 2130
is sensitive. Accordingly, in one example, the sensor signal
output from the integrated accelerometer device 2130 may be
as a result of an acceleration due to gravity resolved along
one, two, or three mutually perpendicular axes (x-, y-, and/or
z-axis) to which the integrated accelerometer device 2330 is
sensitive. In one example, the integrated accelerometer
device 2130 is configured to communicate a sensor signal
(otherwise referred to as motion data) via the interface 2203
to a control circuit, such as control circuit 2006 depicted in
FIG. 22B. As such, in one implementation, communication
between the control circuit 2006 and the integrated acceler-
ometer device 2130 may be via a hardware (wired) connec-
tion. However, communication between the control circuit
2006 and the integrated accelerometer device 2130 may be,
additionally or alternatively, via a wireless connection. As
such, an output signal from the integrated accelerometer
device 2130 may be processed and utilized in a similar man-
ner to a sensor output from the capacitive sensor 1822 previ-
ously described. In another implementation, a sensor output
from the integrated accelerometer device 2130 may be com-
municated directly to a display management system control-
ler device 2400, described in further detail in relation to FIG.
24.

[0226] In one example, accelerometer sensor (otherwise
referred to as an integrated accelerometer device) 2130 may
be configured to operate in a low power configuration while a
movable structure to which the accelerometer sensor 2130 is
coupled remains stationary. As such, the accelerometer sen-
sor 2130 may be configured to operate in this low power
configuration while an output from the accelerometer circuit
board 2200 is unchanging (indicative of, in one example, the
flip window 2124 remaining at a fixed orientation). Accord-
ingly, upon detection of motion of the flip window 2124, one
or more of the accelerometer circuit board 2200, the control
circuit 2006, and/or the display management system control-
ler device 2400 may be configured to implement a high power
configuration. As such, this high power configuration may be
configured to execute one or more processes in response to
movement of the flip window 2124, wherein movement ofthe
flip window 2124 may be indicative of one or more display
products, such as display products 1902a-1902f, being
removed from a display management system, such as system
2100, 1800, and/or 2300.

[0227] FIG. 23 depicts an alternative implementation of a
display management system 2300. In particular, FIG. 23
depicts a spiral peghook security device 2301. As such, the
spiral peghook security device 2301 may comprise a front
structure 2314, rigidly-coupled to a back structure 2306 by a
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support rail 2308. Further, the back structure 2306 may com-
prise one or more coupling elements (not shown) configured
to removably-couple the spiral peghook security device 2301
to a surface 2312. In one example, surface 2312 may be
similar to the gondola wall 905 described in relation to FIG.
14. However, those of ordinary skill the art will recognize that
surface 2312 may comprise any support structure configured
to receive one or more coupling elements (not shown) of the
spiral peghook security device 2301. In one implementation,
the spiral peg hook security device 2301 comprises a knob
2304, rotatably-coupled to the front structure 2314, and con-
figured to rotate about the center axis of bearing 2316. Addi-
tionally, the front structure 2340 may be configured to receive
one or more labels associated with one or more display prod-
ucts supported by the spiral peghook security device 2301.
[0228] In one example, upon application of a manual rota-
tional force to the knob 2304 in a first direction (e.g. that
direction indicated by arrow 2318), spiral rail 2302 may be
configured to rotate about the center axis of bearing 2316. In
turn, based upon the rotation of the spiral rail 2302, one or
more display products supported by (hanging from) support
rail 2310 may be urged by the spiral rail 2302 towards the
front structure 2314. Conversely, upon application of a
manual rotational force to the knob 2304 in a second direction
(e.g. a direction opposite to by arrow 2318), spiral rail 2302
may be configured to urge one or more display products
hanging from support rail 2310 towards the back structure
2306.

[0229] In one example, the spiral peghook security device
2301 may be configured to display one or more products
within a store. As such, in one embodiment, the spiral peg-
hook security device 2301 may be utilized to prevent multiple
products that are supported by support rail 2310 from being
quickly removed from the spiral peghook security device
2301. In this way, the spiral peghook security device 2301
may be utilized to deter theft of one or more products hanging
from support rail 2310, due to the extended time needed to
rotate knob 2304 and spiral rail 2302 in order to remove the
one or more products from the device 2301.

[0230] In one implementation, an accelerometer sensor
2130 may be utilized with the display management system
2300 in order to detect motion of the knob 2304 and/or spiral
rail 2302. As previously described, the spiral rail 2302 may be
rotated in order to insert and/or remove one or more display
products from the display management system 2300. In this
way, the accelerometer sensor 2130 may be coupled to a
structure that is configured to rotate upon application of a
manual force to knob 2304. In one specific example, the
accelerometer sensor 2130 may be coupled within a structure
of'the knob 2304, as schematically depicted in FIG. 23. How-
ever, those of ordinary skill in the art will recognize additional
or alternative placement options for the accelerometer sensor
2130 that may be utilized without departing from the scope of
the disclosures described herein. In one example, a change in
a sensor output from the accelerometer sensor 2130 as the
spiral rail 2302 is being rotated may be utilized by one or
more of the accelerometer circuit board 2200, the control
circuit 2006, and/or the display management system control-
ler device 2400, to track the rotation of the spiral rail 2302,
and thus, determine a number of display products inserted
onto/removed from the display management system 2300.
[0231] Similar to the display management system 2100,
display management system 2300 may utilize the accelerom-
eter sensor 2130 to detect motion, and in response, execute
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one or more processes. In one example, a motion of the spiral
rail 2302 may execute one or more processes to transition the
accelerometer sensor 2130 from a low power configuration
into a high power configuration, as described previously.

[0232] FIG. 24 schematically depicts a sensor network
2401 configured to implement one or more inventory man-
agement, security, and/or recognition functions in combina-
tion with one or more display management systems, such as
systems 1800, 2100, and 2300, among others. In particular,
the sensor network 2401 comprises a display management
system controller device 2400. Accordingly, the display man-
agement system controller device 2400 may comprise a
memory 2402. As such, memory 2402 may be a form of
persistent or volatile memory, or combinations thereof. In this
way, memory 2402 may comprise a form of random access
memory (RAM) that is cleared by a power cycle or other
reboot operation of the device 2400. In other embodiments,
memory 2402 may be non-volatile, such that it does not
require power to maintain information. As such, memory
2402 may comprise a form of read only memory (ROM), or
flash memory, among others. Generally, memory 2402 may
be referred to as a form of a non-transitory, computer-read-
able medium and utilized to store instructions that may be
executed by processor 2404. Additionally, device 2400 may
comprise an interface 2406, wherein interface 2406 is con-
figured with hardware and supporting firmware that allow
device 2400 to connect to network 2408. Further, device 2400
may comprise a processor 2404, wherein processor 2404 may
comprise a microprocessor having one or more processing
cores. As such, processor 2404 may be configured to execute
instructions stored within memory 2402.

[0233] Generally, the display management system control-
ler device 2400 may be configured to execute one or more
processes in response to receiving sensor information from
one or more of a capacitive sensor 1822 (via control circuit
2006), or from an accelerometer sensor 2130 (directly, or via
control circuit 2006). In one example, communication
between one or more of the control circuit 2006, the acceler-
ometer sensor 2130, and the display management system
controller device 2400 may be unidirectional, or may be
bi-directional. In one implementation, the display manage-
ment system controller device 2400 may be referred to as a
remote processor, and may be positioned remotely from one
or more display management systems (1800, 2100 and/or
2300) to which one or more sensors (1822, 2130) are attached
for detection of motion indicative of one or more display
products being removed. As such, a distance between the
display management system controller device 2400 and one
or more sensors with which it may be in communication may
be any given distance, without departing from the scope of the
disclosures described herein. For example, the display man-
agement system controller device 2400 may be positioned
within a same geographic location (in one example, a same
store) as the one or more sensor devices with which the
display management system controller device 2400 is in com-
munication. In another example, the display management
system controller device 2400 may be positioned at a differ-
ent geographic location to one or more display management
systems (e.g. 1800, 2100, and/or 2300) with which the device
2400 in communication via network 2408.

[0234] In one implementation, the display management
system controller device 2400 may be configured to calculate
a position of a pusher 1804, a flip window 2124, and/or a
spiral rail 2302. Accordingly, the display management system
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controller device 2400 may be configured to calculate a num-
ber of display products removed from one or more display
management systems (e.g. 1800, 2100, and/or 2300) based
upon detected motion of one or more pushers 1804, flip
windows 2124, and/or spiral rails 2302.

[0235] In one specific example, the display management
system controller device 2400 may be configured to deter-
mine a number of display products removed from the display
management system 1800 based upon comparison of a first
position of a pusher 1804 with a second position of said
pusher 1804. In particular, processor 2404 may calculate a
distance moved by pusher 1804, and execute one or more
processes to consult a lookup table (stored, for example, in
memory 2402) for a depth dimension associated with a plu-
rality of products held within the display management system
1800. As such, processor 2404 may determine a product type
held within display management system 1800 based upon
information input by a user, or information sensed by one or
more sensors 2410 (e.g. by scanning a barcode on the one or
more products, or detecting a RFID signal associated with the
one or more products within the display management system
1800, among others). In this way, upon receiving, from a
lookup table within memory 2402, a depth dimension of a
product held within the display management system 1800,
and having calculated a distance moved by the pusher 1804,
the processor 2404 may determine a number of products
removed from the display management system 1800. Simi-
larly, the processor 2404 may be utilized to determine a
number of products inserted into a display management sys-
tem 1800 (e.g. during a restocking process, and the like).
[0236] In another example, the display management sys-
tem controller device 2400 may infer a depth dimension of a
product type stored within a display management system
1800. In particular, without having information available
within a lookup table stored in memory 2402, processor 2404
may determine a depth dimension of a product based upon
one or more discrete motions of the pusher 1804. Specifically,
after repeated instances of products being removed from the
display management system 1800, processor 2404 may
execute one or more processes to recognize a consistent dis-
tance moved by pusher 1804, and from this recognized dis-
tance, infer a depth dimension of a product to be utilized in
determining a number of products removed from the display
management system 1800 in response to future movements of
pusher 1804.

[0237] Accordingly, the display management system con-
troller device 2400 may be configured to execute one or more
processes based upon information received from one or more
control circuits, such as control circuit 2006, or accelerometer
sensors, such as accelerometer sensor 2130. In addition, the
display management system controller device 2400 may be
configured to communicate with device 2410. In one
example, device 2410 may comprise a camera, a speaker, a
microphone, a proximity sensor, a motion sensor, an ambient
light sensor, or an electronic display, among many others. In
one specific example, the display management system con-
troller device 2400 may be configured to display, on an elec-
tronic display device 2410, a message associated with one or
more products stored within a display management system
(e.g. system 1800, 2100, or 2300).

[0238] The display management system controller device
2400 may be configured to communicate with one or more
mobile devices, such as mobile device 2412. As such, com-
munication between the display management system control-
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ler device 2400 and one or more of a control circuit 2006, an
accelerometer sensor 2130, device 2410, and/or mobile
device 2412 may be via a network 2408. In turn, network
2408 may be a wired or wireless network that may utilize any
communication protocol. As such, network 2408 may be the
Internet, a wide area network (WAN), a local area network
(LAN), or a Bluetooth connection, among many others. In
one specific example, network 2408 may utilize one or more
bands of the industrial, scientific and medical (ISM) radio
bands.

[0239] In one implementation, the display management
system controller device 2400 may execute one or more pro-
cesses 1o receive and store one or more pieces of biographic
information associated with a user, such as a user removing
one or more display products from one or more display man-
agement systems (e.g.1800, 2100, and/or 2300) in communi-
cation with the device 2400. In one example, the display
management system controller device 2400 may receive one
or more pieces of biographic information associated with the
user, and received from a mobile device 2412 carried by the
user. Specifically, the mobile device 2412 may comprise a
smart phone or tablet carried by a user, and configured to
communicate with the display management system controller
device 2400 via one or more of a Bluetooth connection, an
NFC connection, or a Wi-Fi connection, among others.
[0240] In one implementation, the display management
system controller device 2400 may execute one or more pro-
cesses to receive data from an additional sensor 2410, in
response to receiving motion data from one or more sensors
(e.g. one or more sensors 1822 and/or 2130) associated with
one or more display management systems (e.g. 1800, 2100,
and/or 2300). In one specific example, the display manage-
ment system controller device 2400 may communicate with a
camera device 2410, and execute one or more facial recogni-
tion processes to determine one or more pieces of demo-
graphic information associated with a user removing the one
or more products from the display management systems from
which motion data is received. In this way, the display man-
agement system controller device 2400 may be utilized to
collect shopper behavior information that may be utilized to
plan product displays within a store, and the like.

[0241] Inyet another implementation, the display manage-
ment system controller device 2400 may execute one or more
processes to recognize one or more patterns from the data
received from sensors associated with motion of one or more
display management systems (e.g. systems 1800, 2100, and/
or 2300). As such, processor 2404 may receive motion data
from a plurality of sensors (e.g. one or more sensors 1822
and/or 2130), and based upon the received motion data, deter-
mine whether the sensor data represents a recognized pattern
(stored in memory 2402) resulting from products being
removed from the one or more display management systems
(e.g. systems 1800, 2100, and/or 2300).

[0242] In one specific example, the display management
system controller device 2400 may receive motion data from
a single display management system (e.g. system 1800, 2100,
or 2300) and determine that the received motion data repre-
sents removal of a plurality of a same product from the display
management system. Further, the display management sys-
tem controller device 2400 may calculate a rate at which
products are being removed from this display management
system. In one example, if a rate at which the products are
being removed from this display management system is
above a threshold level, the display management system con-
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troller device 2400 may determine that the removal of prod-
ucts may represent an attempted theft. For example, in the
case were 10 or more products are removed within 30 sec-
onds, the system controller device 2400 may recognize that
an attempted theft is occurring. In response, the display man-
agement system controller device 2400 may execute one or
more processes to communicate a warning message to secu-
rity personnel. In one example, this warning message may be
communicated as an electronic message delivered via net-
work 2408. Additionally or alternatively, the display manage-
ment system controller device 2400 may, in response to deter-
mining that motion data represents a pattern associated with
an attempted theft, communicate with a camera device 2410
to capture one or more images of a user of the display man-
agement system from which the motion data has been
received. In this way, one or more images of a suspected thief
may be recorded. Further, the display management system
controller device 2400 may, in response to determining that
received motion data may represents an attempted theft,
execute one or more processes to sound an audible message
and/or siren.

[0243] In another example, the display management sys-
tem controller device 2400 may receive sensor data, other-
wise referred to as motion data, from a plurality of sensors
(e.g. one or more sensors 1822 and/or 2130, among others)
associated with a plurality of display management systems
(e.g.1800, 2100, and/or 2300). Accordingly, the display man-
agement system controller device 2400 may execute one or
more processes to recognize one or more patterns from the
data received from the sensors. In this way, the display man-
agement system controller device 2400 may determine, in
response to a rate at which products are being removed from
the display management systems in close proximity to one
another within a store being above a threshold rate level, that
the received sensor data may represent an attempted theft. In
response, the display management system controller device
2400 may communicate with a camera 2410, or communicate
a message to security personnel, among others.

[0244] In one implementation, the display management
system controller device 2400 may receive sensor data from
an accelerometer sensor 2130 coupled to a flip window 2124.
As such, data received from the accelerometer sensor 2130
may represent an orientation of the flip window 2124. In one
embodiment, the display management system controller
device 2400 may be configured to recalibrate a rest position
(otherwise referred to as a zeroed position) associated with
the accelerometer sensor 2130. In particular, the processor
2404 may execute one or more processes to recognize that the
flip window 2124 is positioned at a specific angle when the
flip window 2124 is not being moved. As such, this specific
angle may not be equal to a 0° angle from a vertical orienta-
tion. In response, the processor 2404 may determine that the
specific angle represents a rest position from which motion of
the accelerometer sensor 2130 is to be calculated.

[0245] In one implementation, the display management
system controller device 2400 may be configured to postpone
one or more processes associated with recognition of an
attempted theft. As such, processor 2404 may execute one or
more processes to allow for restocking of one or more display
management systems in communication with the display
management system controller device 2400, and the like. In
one example, a physical key may be utilized to disarm com-
munication between a display management system (1800,
2100 and/or 2300) and the display management system con-
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troller device 2400. In another example, and electronic com-
munication device (not shown) may be carried by a user
restocking one or more of the display management systems in
communication with the display management system con-
troller device 2400. As such, the electronic medication device
may communicate across network 2408 to identify the user as
a person engaged in restocking a display management sys-
tem. In yet another example, one or more security features
associated with the display management system controller
device 2400 configured to identify potential attempted thefts
may be temporarily suspended based upon instructions
received by the display management system controller device
2400 from a user. In one specific example, this user may be a
store manager, and the like. As such, a temporary suspension
may be applied to a subset of display management systems
(e.g. one or more of the display management systems 1800,
2100 and/or 2300) in communication with the display man-
agement system controller device 2400.

[0246] In yet another example, display management sys-
tem controller device 2400 may be connected to an inventory
control system (not shown). As such, information gathered by
the display management system controller device 2400
related to a number of products removed from one or more
display management systems (e.g. one or more of the display
management systems 1800, 2100 and/or 2300) may be com-
municated to an inventory control system such that informa-
tion related to an inventory held within a store may be updated
in real-time, and the like.

[0247] In another example, the display management sys-
tem controller device 2400 may communicate with one or
more devices configured to provide data associated with one
or more display management systems (e.g. one or more of the
display management systems 1800, 2100 and/or 2300), one
or more individuals within a store (e.g. customers removing
one or more products from the display management systems),
and/or one or more communication devices (e.g. cameras,
electronic display screens, microphones, ambient light sen-
sors, motion sensors, mobile devices, and the like), among
others. As such, the display management system controller
device 2400 may communicate with one or more of devices
2006, 2330, 2410, and/or 2412. However, in one implemen-
tation, communication between one or more of the devices
2006, 2130, 2410, and/or 2412 may not be using a direct
network connection. As such, in one example, communica-
tion between one or more of the depicted devices 2006, 2130,
2410, and/or 2412 may utilize mesh networking methodolo-
gies, without departing from the scope of the disclosures
described herein.

[0248] FIG. 25 schematically depicts a flowchart diagram
of'a process 2500 that may be executed by a display manage-
ment system controller device 2400, and in particular, pro-
cessor 2404. In particular, processor 2404 may receive sensor
data from one or more sensors (e.g. one or more sensors 1822
and/or 2130, among others). In one example, the sensor data
may be received at block 2502. In response to receiving
sensor data, processor 2404 may execute one or more pro-
cesses to determine a source of the received sensor data. In
one implementation, processor 2404 may determine a source
of'the sensor data at block 2504 of process 2500. As such, the
processor 2404 may determine a display management system
source of the received sensor data, such as one or more of
display management systems 1800, 2100, and/or 2300.
[0249] Upon determining a source of received sensor data,
processor 2404 may execute one or more processes to calcu-
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late a motion of a mechanism of a display management sys-
tem. In particular, the processor 2404 may calculate a position
of one or more of a pusher 1804, a flip window 2124, and/or
a spiral rail 2302. From this position information, processor
2404 may calculate a distance moved by one or more of the
respective mechanisms (1804, 2124, and/or 2302). As such,
these one or more processes to calculate a motion of a mecha-
nism of a display management system may be executed at
block 2506 in accordance with motion calculation methods
previously described in this document.

[0250] Further, process 2500 may calculate a number of
products removed from the display management system. In
particular, processor 2404 may execute one or more processes
to infer, or lookup, from a lookup table stored within memory
2402, a depth of a product. Using this information, processor
2404 may compare a depth of a product to a distance moved
by, in one example, a pusher 1804. In turn, processor 2404
may calculate the number of products removed from a display
management system 1800. Similarly, processor 2404 may
utilize substantially similar processes to determine a number
of'products inserted into a display management system 1800.
Accordingly, this determination of a number of products
removed from a display management system may be
executed at block 2508 of process 2500.

[0251] In one example, upon calculation of a number of
products removed from a display management system, pro-
cessor 2404 may execute one or more processes to attempt to
identify a pattern from the received sensor data. As such,
processor 2404 may execute one or more processes to attempt
to identify a product removal pattern from one or more dis-
play management systems, such as systems 1800, 2100, and/
or 2300. In particular, processor 2404 may identify one or
more product removal pattern indicative of a potential
attempted theft based upon one or more product removal rates
being above one or more threshold rate levels, and/or prod-
ucts being removed from a same display management system
and/or multiple display management systems within a prede-
termined physical radius of one another. In one example,
processor 2404 may attempt to identify one or more patterns
from received sensor data at block 2510. Accordingly, deci-
sion block 2512 represents one or more processes executed by
processor 2404 two check whether one or more one or more
product removal patterns have been found from received sen-
sor data. In one example, if a product removal pattern is
identified by processor 2404, process 2500 may proceed to
block 2516, wherein processor 2404 may communicate an
alert message. As such, this alert message may be an audible
message and/or siren emitted by a local audio box, such as
local audio box 950. In another example, this alert message
may be an electronic message communicated to security per-
sonnel within a store, among others. In another example, if a
product removal pattern is not identified by processor 2404,
process 2500 may proceed to block 2514, and such that dis-
play management system controller device 2400 may com-
municate with an external device, such as device 2410 and/or
2412.

[0252] FIG. 26 is a flowchart diagram of a process 2600 for
calculation of a number of products removed from a display
management system. In particular, process 2600 is described
based upon sensor data received from a sensor (e.g. sensors
1822, and/or 2130) configured to output signals responsive to
a motion of a movable mechanism (pusher 1804, flip window
2124, and/or spiral rail 2302, among others) within a display
management system, such as display management system
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1800, 2100, and/or 2300. In one example, this sensor data
may be received at block 2602 of process 2600 by processor
2014. In response, one or more processes may be executed by
processor 2014 to determine a change in the received output
data. In particular, processor 2014 may execute one or more
processes to query memory 2010 for a stored sensor value
indicative of a previous output from a same sensor from
which the data was received at block 2602. Accordingly, the
processor 2014 may compare the stored sensor value to the
new sensor value received from a display management sys-
tem, and calculate a change in an output from the sensor

[0253] In one implementation, and at decision block 2606,
the processor 2014 may compare the calculated change in the
output signal from the sensor to one or more predetermined
threshold values. As such, the one or more predetermined
threshold values may represent motion thresholds below
which processor 2014 may discard the sensor data received at
block 2602. Specifically, if the received sensor data is below
the one or more predetermined threshold values, it may not be
as a result of a product removal from a display management
system, and may be due to random motion/vibration of a store
shelf, among others. As such, in one example, block 2606
may have the behavior of an electronic filter, among others.

[0254] In one example, the processor 2014 may execute
those processes associated with blocks 2602 and 2604 while
operating in a low power configuration. In this way, assess-
ment of received sensor data may be carried out while con-
suming a reduced amount of electrical energy, and thereby
prolonging, in one example, the battery life of a sensor 1822,
and/or 2130. Accordingly, if, at decision block 2606, it is
determined that the received sensor data does not represent
motion of a mechanism of a display management system
above one or more threshold values, process 2600 proceeds to
block 2608, and the processor 2014 remains in a low power
configuration. If, however, it is determined that the received
sensor data represents a motion of a mechanism of a display
management system above the one or more threshold values,
process 2600 proceeds to block 2610, and the processor 2014
may enter a high power configuration. In one example, the
high power configuration may include communication of the
sensor data to a remote processor, such as processor 2404. In
another example, the high power configuration may include
execution of one or more additional processes by the same
processor 2014, wherein these additional processes may con-
sume electrical energy at a higher rate than the processor 2014
consumers in a low power configuration.

[0255] In one example, process 2600 includes calculation
of'a position of a movable mechanism (e.g. pusher 1804, flip
window 2124, and/or spiral rail 2302, among others) of a
display management system. In particular, this calculation of
a position of a movable mechanism of the display manage-
ment system may be executed at block 2612. As such, calcu-
lation of a position of a movable mechanism of a display
management system may include execution of one or more
sub-processes to convert received sensor data into an indica-
tion of a position of the movable mechanism. Specifically,
block 2612 may include execution of one or more processes
to convert a value proportional to a capacitance of sensor
1822 into a position of pusher 1804. Additionally or alterna-
tively, block 2612 may include execution of one or more
processes to convert a value proportional to an acceleration
sensed by accelerometer 2130 into a position of flip window
2124 or spiral rail 2302.
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[0256] Upon calculation of a position of a movable mecha-
nism of a display management system, processor 2014 and/or
processor 2404 may query a lookup table, stored in memory
2010 and/or 2402 for information associated with one or
more products stored within the display management system.
This information may include a depth dimension of the prod-
uct stored within the display management system. Accord-
ingly, using this information, the processor 2014 and/or 2404
may calculate a number of products removed from the display
management system. In particular, processor 2014 and/or
2404 may compare a distance moved by a movable mecha-
nism of the display management system with the specific
product dimensions. In one specific example, a distance
moved by pusher 1804 may be divided by a depth dimension
of a product stored within the display management system
1800. In one example, this calculation of a number of prod-
ucts removed from the display management system may be
executed at block 2616.

[0257] The various embodiments described herein may be
implemented by general-purpose or specialized computer
hardware. In one example, the computer hardware may com-
prise one or more processors, otherwise referred to as micro-
processors, having one or more processing cores configured
to allow for parallel processing/execution of instructions. As
such, the various disclosures described herein may be imple-
mented as software coding, wherein those of skill in the art
will recognize various coding languages that may be
employed with the disclosures described herein. Addition-
ally, the disclosures described herein may be utilized in the
implementation of application-specific integrated circuits
(ASICs), or in the implementation of various electronic com-
ponents comprising conventional electronic circuits (other-
wise referred to as off-the-shelf components). Furthermore,
those of ordinary skill in the art will understand that the
various descriptions included in this disclosure may be imple-
mented as data signals communicated using a variety of dif-
ferent technologies and processes. For example, the descrip-
tions of the various disclosures described herein may be
understood as comprising one or more streams of data sig-
nals, data instructions, or requests, and physically communi-
cated as bits or symbols represented by differing voltage
levels, currents, electromagnetic waves, magnetic fields, opti-
cal fields, or combinations thereof.

[0258] Oneormore ofthe disclosures described herein may
comprise a computer program product having computer-
readable medium/media with instructions stored thereon/
therein that, when executed by a processor, are configured to
perform one or more methods, techniques, systems, or
embodiments described herein. As such, the instructions
stored on the computer-readable media may comprise actions
to be executed for performing various steps of the methods,
techniques, systems, or embodiments described herein. Fur-
thermore, the computer-readable medium/media may com-
prise a storage medium with instructions configured to be
processed by a computing device, and specifically a processor
associated with a computing device. As such the computer-
readable medium may include a form of persistent or volatile
memory such as a hard disk drive (HDD), a solid state drive
(SSD), an optical disk (CD-ROMs, DVDs), tape drives,
floppy disk, ROM, RAM, EPROM, EEPROM, DRAM,
VRAM, flash memory, RAID devices, remote data storage
(cloud storage, and the like), or any other media type or
storage device suitable for storing data thereon/therein. Addi-
tionally, combinations of different storage media types may
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be implemented into a hybrid storage device. In one imple-
mentation, a first storage medium may be prioritized over a
second storage medium, such that difterent workloads may be
implemented by storage media of different priorities.

[0259] Further, the computer-readable media may store
software code/instructions configured to control one or more
of a general-purpose, or a specialized computer. Said soft-
ware may be utilized to facilitate interface between a human
user and a computing device, and wherein said software may
include device drivers, operating systems, and applications.
As such, the computer-readable media may store software
code/instructions configured to perform one or more imple-
mentations described herein.

[0260] Those of ordinary skill inthe art will understand that
the various illustrative logical blocks, modules, circuits, tech-
niques, or method steps of those implementations described
herein may be implemented as electronic hardware devices,
computer software, or combinations thereof. As such, various
illustrative modules/components have been described
throughout this disclosure in terms of general functionality,
wherein one of ordinary skill in the art will understand that the
described disclosures may be implemented as hardware, soft-
ware, or combinations of both.

[0261] The one or more implementations described
throughout this disclosure may utilize logical blocks, mod-
ules, and circuits that may be implemented or performed with
ageneral-purpose processor, a digital signal processor (DSP),
an application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform
the functions described herein. A general-purpose processor
may be a microprocessor, or any conventional processor,
controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing
devices, e.g., acombination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microprocessors in
conjunction with a DSP core, or any other such configuration.
[0262] The techniques or steps of a method described in
connection with the embodiments disclosed herein may be
embodied directly in hardware, in software executed by a
processor, or in a combination of the two. In some embodi-
ments, any software module, software layer, or thread
described herein may comprise an engine comprising firm-
ware or software and hardware configured to perform
embodiments described herein. Functions of a software mod-
ule or software layer described herein may be embodied
directly in hardware, or embodied as software executed by a
processor, or embodied as a combination of the two. A soft-
ware module may reside in RAM memory, flash memory,
ROM memory, EPROM memory, EEPROM memory, regis-
ters, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An example storage
medium is coupled to the processor such that the processor
can read data from, and write data to, the storage medium. In
the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside
in an ASIC. The ASIC may reside in a user device. In the
alternative, the processor and the storage medium may reside
as discrete components in a user device.

[0263] FIG. 27 illustrates an example block diagram of an
apparatus for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
Network 27110 may include networks of one or more access
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points, Internet devices, telephone networks, cellular tele-
phone networks, fiber optic networks, local wireless net-
works (e.g., WiMAX), satellite networks, and any other
desired network. The network 27110 may include and/or
function as a cloud computing infrastructure comprising vari-
ous processing and/or memory devices (e.g., servers, data-
bases, application providers, etc.).

DETAILED DESCRIPTION

[0264] The various devices described herein, such as a con-
tinuous display shelf edge label device, a server, a scanner, a
database, a computer, and the like may be computing devices,
and FIG. 27 illustrates general hardware elements that can be
used to implement any of the various computing devices
discussed herein. The computing device 27100 may include
one or more processors 27101, which may execute instruc-
tions of a computer program to perform any of the features
described herein. Processor 27101 may comprise a custom-
ized digital integrated circuit such as an ASIC. However, in
some applications, commercially available processors may
be employed. The instructions may be stored in any type of
non-transitory computer-readable medium or memory, to
configure the operation of the processor 27101. For example,
instructions may be stored in a read-only memory (ROM)
27102, random access memory (RAM) 27103, hard drive
27105, removable media 27104, such as a Universal Serial
Bus (USB) drive, compact disk (CD) or digital versatile disk
(DVD), floppy disk drive, or any other desired electronic
storage medium. Instructions may also be stored in an
attached (or internal) hard drive 27105. One or more of the
memories 27102, 27103, 27104, and/or 27105 may include a
more advanced operation environment such as an operating
system for advanced functionality and adaptability.

[0265] One or more memories 27102, 27103, 27104, and/
or 27105 may include a stored address location and display
data location data. Address location may include an address
that identifies the computing device 27100. The address may
uniquely identify the computing device 27100. Display data
location data may be used by processor 27101 to format data
to be displayed on display 27111. This may include text data,
graphics, dynamic content, and combinations. In accordance
with atleast one embodiment, the display data location data in
amemory may is in accordance with a mark-up language such
as HTML, XML, or the like. Although shown in FIG. 27 as
being outside of computing device 27100, display 27111 also
may be integrated into a same physical housing and/or struc-
ture as computing device 27100. One or more components
shown within computing device 27100 similarly may be
housed separately in another device and/or in another location
from computing device 27100.

[0266] The computing device 27100 may include one or
more output devices, such as a display 27111, and printer
27112, and may include one or more output device controllers
27107, such as a video processor. There may also be one or
more user input devices (not shown), such as a remote control,
keyboard, mouse, touch screen, microphone, etc. In another
embodiment, input/output functions with a user may occur
through display 27111 where display 27111 may be config-
ured to allow for touch screen input in order to see additional
output on the display 27111. As shown illustratively in the
examples of FIGS. 29-34B, display 27111 may be configured
to be oriented along an entire edge of a shelf of a retailer. This
area of a shelf often includes paper labels that identify the
product being sold above it and possibly additional informa-
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tion, such as price, cost/oz., and the like. Electronic shelf
labels allow for a similar concept as a paper label, but with an
individual computing device with a display screen for each
product. Such electronic shelf label devices provide informa-
tion regarding the single product being sold above it and
possibly additional information, such as price, cost/oz., and
the like and may include additional output such as video. The
video may contain promotional content, seasonal greetings,
and/or general messages directed to consumers. However,
display 27111 of FIG. 27 is configured to output at least two
user interfaces that correlate to two different products that a
retailer may be offering for sale.

[0267] Display 27111, in operation with device controller
27107 and/or processor 27101, may be configured to receive
swipes across its surface by an individual’s finger. The swipes
of a finger may be correlated to an operational table for an
action to be taken with respect to outputted user interface
data. Display 27111, in operation with device controller
27107 and/or processor 27101, may be configured to translate
one or more finger swipes across its surface as one or more
particular actions to be taken as described herein. [llustrative
examples may include interpreting a movement of two fingers
on the surface being moved away from each other as an
expansion instruction, e.g., an input by an individual to
expand the size of something, such as text size of the user
interface, border design size of the user interface, frame size
of the user interface, and the like. Other examples include
interpreting the creation of an “X” by two finger movements
over top of a user interface as a deletion instruction, e.g., an
input by an individual to delete a user interface. Still other
examples include interpreting a press and hold and movement
of'a finger from one area of the display to another area of the
display as a movement instruction, e.g., an input by an indi-
vidual to move a user interface from a current location on the
display to another location on the display. Yet other illustra-
tive examples include interpreting a double tap on the display
surface by two finger taps as an addition instruction, e.g., an
input by an individual to add a user interface to that area of the
display that was tapped. Still further illustrative examples
include interpreting a movement of two fingers on the surface
being toward each other as a reduction instruction, e.g., an
input by an individual to reduce the size of something, such as
text size of the user interface, border design size of the user
interface, frame size of the user interface, and the like. The
examples described herein are merely illustrative and any of
a number of additional input movements/taps across the sur-
face of display 27111 may be included herein for any of a
number of other types of instructional requests by an indi-
vidual to change a parameter of a user interface on display
27111.

[0268] In other embodiments, display 27111 may be con-
figured to identify movements of a stylus or other pointing
device against its surface in a similar manner as described
herein with respect to an individual’s fingers. A user and
display 27111 could interact with a stylus as the source of
input by the user. As far as potential authorization of the
individual, some manner of identification/authorization may
be built into the stylus such that, if in contact with the display
27111, the stylus could act as the mechanism for authenticat-
ing the individual to make changes to one or more parameters
of'the continuous display shelf edge label device as described
herein. In still further embodiments, display 27111 may be
configured to identify movements of an individual’s finger
against its surface for entry of user interface information
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directly. A user could handwrite pricing information and/or
other information about a particular product with her finger
on display 27111. Software may be included in a memory of
the computing device to translate received finger swipes as
corresponding to pricing information, product name informa-
tion, and/or other product data information. In such examples,
aworker can merely write in the current pricing for a product.
[0269] Similarly, display 27111 may be configured to acti-
vate an electronic keyboard on screen and/or an electronic
keypad. A digital alphanumeric user interface may be dis-
played on display 27111 to allow an authorized individual to
enter product information data and/or modify a user interface
on display 27111 in some other manner. For example, a
worker could enter a pricing for a particular product by enter-
ing a number sequence on a displayed digital keypad. An
entry of “$” character followed by “17, “”, “4”, “9” may be
translated by software within a memory of a computing
device associated with display 27111 as entry of a pricing
label of $1.49 for a user interface for a particular product. In
other scenarios, a worker may use alphanumeric characters to
type in text for display in a user interface of a product, such as
“On Sale Now!” In still other scenarios, special digital input
options may be made available to an authorized individual for
quick entry. A favorites list may prompt a worker to choose
from a list where one entry may be “On Sale Now,” a second
entry may be “Sale Ends Tomorrow,” while another entry may
be “Buy 1, Get 1 Free!”

[0270] Inyet other embodiments, an authorized individual
may access display 27111 in order to access data for a user
interface from a remote location. In the example of FIG. 28A
where data about products may be maintained in database
28223, a worker could access display 27111 about a particu-
lar user interface for a product. The worker could access the
database through a visual file/folder system. Each component
of a network system implementing the disclosure as
described herein may be accessible through a continuous
display shelf edge label device and may appear as some type
of visual indicator on display 27111. A worker could search
and find the applicable component for the requested data
(such as find an icon corresponding to the database 28223)
and access that component (launch the icon) to obtain the
desired data. Any of a number of additional entry mechanisms
may be utilized and the examples described herein are merely
illustrative.

[0271] In additional embodiments, display 27111 may be
configured to include gesture-based interface capabilities as
one manner to allow an authorized individual to edit/manipu-
late the user interfaces on the display 27111. Display 27111
may include appropriate hardware and/or software compo-
nents to interpret gestures of an individual, whether a finger,
a hand, and/or some other portion, via mathematical algo-
rithms. These gestures may include one or more of the finger
to surface examples described herein. In some of these
embodiments, one or more cameras may be associated with
and/or included with display 27111 for capture of imaging
and recognition of gestures. Although the majority of
examples herein are for an individual interfacing with a dis-
play with her finger, it should be understood that such
examples may be implemented similarly by way of gesture
based technologies as described herein.

[0272] The computing device 27100 may also include one
or more network interfaces, such as input/output circuits
27109 (such as a network interface circuit, a scanner interface
circuit, and the like) to communicate with an external network

HANSHOW AMERICA INC. and HANSHOW TECHNOLOGY CO., LTD.
Ex. 1004, page 85

May 12, 2016

27110. The input/output circuits 27109 may be a wired inter-
face, wireless interface, or a combination of the two. The
input/output circuits 27109 allows for communication
between two computing devices, such as a continuous display
shelf edge label devices and a scanner, e.g., 28200 and 28221
in FIG. 28 described herein, a continuous display shelf edge
label devices and a remote user terminal, e.g., 28200 and
28227 in FIG. 28 described herein, and/or a continuous dis-
play shelf edge label devices and a database, e.g., 28200 and
28223 in FIG. 28 described herein, and/or a continuous dis-
play shelf edge label device and the products on the shelf; e.g.
28200A, 282008, and 28200C in FIG. 28B described herein.

[0273] Computing device 27100 also may include a power
source 27113. Power source 27113 allows for the computing
device to operate the processor 27101 and various other com-
ponents. For example, power drawn from power source 113
may be used to power products on the shelves, e.g. 28200A,
28200B, and 28200C in FIG. 28B described herein. Power
drawn from power source 113 may also be used to provide
power to the packages encapsulating the products on the
shelves. Power source 27113 may include a dedicated battery
source or external power source, such as an AC source con-
nection. In other embodiments, power source 27113 may be
configured to operate by harvesting energy for operation from
ambient light in a store where the computing device is
located. Light energy may be captured by a variety of means
for conversion, such as by photo sensors, solar photovoltaic
panels, and photo diodes. Because the computing device
27100 may operate without an external source connection,
movement of the computing device from one physical loca-
tion to another physical location can be accomplished without
the need to reconnect to another external source. Further,
because the computing device 27100 may operate without an
internal battery, the computing device does not need to be
checked to ensure operation nor need to have a technician
replace the internal battery.

[0274] FIGS. 28A-28B illustrate example block diagrams
of systems for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
In the example of FIG. 28 A, a plurality of computing devices,
are shown operatively connected to a network 28210. Net-
work 28210 may include network 27110. Connected to net-
work 28210 are shown three continuous display shelf edge
label devices 28200A-28200C and products 28201A-
28201C. Additionally, the packages encapsulating products
28201A -28201C may also be connected to network 28210.
Continuous display shelf edge label devices 28200A-28200C
may be computing device 27100 and/or may include one or
more of the components described therein. The three continu-
ous display shelf edge label devices 28200A-28200C may be
along an aisle of a retailer’s store. The three continuous dis-
play shelf edge label devices 28200A-28200C may be posi-
tioned above each other as illustratively depicted in FIG. 28B.
Products 28201A-201C may be positioned above each of
continuous display shelf edge label devices 28200A-200C,
respectively. Products 28201A-201C may communicate with
each other and with continuous display shelf edge label
devices 28200A-28200C. Although illustratively shown as a
wireless communication, the transmission path between con-
tinuous display shelf edge label devices 28200A-200C and
products 28201 A-201C may be a wired communication path,
through network 28210, and/or in some other manner.

[0275] Continuous display shelf edge label device 28200A
is shown as being in communication with a scanner 28221.
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Although illustratively shown as a wireless communication,
the transmission path between continuous display shelf edge
label device 28200A and scanner 28221 may be a wired
communication path, through network 28210, and/or in some
other manner. Scanner 28221 may interact with continuous
display shelf edge label device 28200A through a communi-
cation interface, such as input/output circuits 27109. Con-
tinuous display shelf edge label device 28200A may be con-
figured to receive data representative of information about a
product on a shelf where the continuous display shelf edge
label device 28200A is located. An authorized individual,
such as a worker for the retailer, may desire to update pricing
data currently being displayed about a product on the shelf By
interfacing with the scanner 28221, the price data for a par-
ticular product may be received electronically by the continu-
ous display shelf edge label device 28200A. Illustrative man-
ners for transmission of such data include coding data for
wireless transmission and forwarding the data wirelessly to
the continuous display shelf'edge label device 28200A. Inone
example, an individual may type in a price at scanner 28221
and data representative of the price may be sent wirelessly to
the continuous display shelf edge label device 28200A. The
continuous display shelf edge label device 28200A may then
update a user interface for a product corresponding to the
price data as described herein.

[0276] Continuous display shelfedge label devices 282008
and 28200C are shown as being in communication with each
other. Although illustratively shown as a wireless communi-
cation, the transmission path between continuous display
shelf edge label devices 28200B and 28200C may be a wired
communication path, through network 28210, and/or in some
other manner. Continuous display shelf edge label device
282008 may interact with continuous display shelf edge label
device 28200C through a communication interface, such as
input/output circuits 27109. Continuous display shelf edge
label device 28200B may be configured to receive data rep-
resentative of information about a product on a shelf where
the continuous display shelf edge label device 28200B is
located. An authorized individual, such as a worker for the
retailer, may desire to update pricing data currently being
displayed about a product on the shelf. By interfacing with the
continuous display shelf edge label device 28200C, the price
data for a particular product may be received electronically by
the continuous display shelf edge label device 28200B. Such
an interface may be the worker swiping her finger across the
display surface of the continuous display shelf edge label
device 28200C to initiate a movement instruction to have a
user interface from continuous display shelfedge label device
28200C be transferred to continuous display shelf edge label
device 28200B. In one example, the worker may press and
hold a user interface on continuous display shelf edge label
device 28200C and move her finger up quickly in a flicking
motion. Such a motion may be interpreted by the system to
transfer the flicked user interface to the next shelf edge up. As
such, because continuous display shelf edge label device
282008 is on the next shelf edge above continuous display
shelf edge label device 28200C, the flicked user interface can
be added to the continuous display shelf edge label device
28200B. Illustrative manners for transmission of such data
include coding data for wired transmission and forwarding
the data to the continuous display shelf edge label device
28200B.

[0277] Aspects of the interaction between a worker located
near a shelf with a scanner 28221 may be similarly imple-
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mented between a worker located remote from such a shelf.
User terminal device 28227 is shown operatively connected
to continuous display shelf edge label devices 28200A-
28200C and products 28201 A-201C through network 28210
and a main hub 28225. Main hub 28225 may be some type of
central processing server configured to accommodate trans-
mission of communications between various backend com-
ponents of a retailer’s network, such as user terminals 28227
and a database 28223 and from a backend to a storefront end,
such as to continuous display shelf edge label devices
28200A-28200C through network 28210. and products
28201A-201C through network 28210. Main hub 28225, user
terminal 28227, and/or database 28223 may include one or
more components of the computing device 27100 illustrated
in FIG. 27.

[0278] A worker at user terminal 28227 may update pricing
data, and/or other data, about a particular product on a par-
ticular shelf by accessing the continuous display shelf edge
label device associated with that product. User terminal
28227 may access database 28223 for current product infor-
mation for potential display and/or scheduled display.
Instructions may be sent from user terminal 28227 on such
product information to the appropriate continuous display
shelf edge label device. In still other embodiments, database
28223, main hub 28225, and/or user terminal 28227 may
periodically push current product information data to con-
tinuous display shelf edge label devices 28200A-200C, either
globally or specifically. The continuous display shelf edge
label devices 28200A-200C may receive such data and
change user interfaces being displayed as needed.

[0279] Alternatively, continuous display shelf edge label
devices 28200A-200C may be configured to automatically
initiate the updating of prices. For example, continuous dis-
play shelf edge label devices 28200A-28200C may access
database 28223 to obtain current product information data for
respective user interfaces on the continuous display shelf
edge label devices. Continuous display shelf edge label
devices 28200A-28200C may periodically poll the database
28223 to obtain current product information data and change
user interfaces being displayed as needed.

[0280] In one such example, database 28223 may be peri-
odically updated with pricing changes, such as by a worker
through user terminal 28227. In a second such example, data-
base 28223 may, at the time of access by the continuous
display shelf edge label devices, obtain current product infor-
mation from external sources. These sources may include
competing brick-and-mortar retailers and/or competing
online retailers, and this allows the database 28223 to obtain
real-time current product information. Such current product
information may be transmitted from the database 28223 to
continuous display shelf edge label devices 28200A-200C. In
one example, the database 28223 may also transmit an indi-
cation of whether the continuous display shelf edge label
device should update the user interfaces to reflect the current
product information, using for example, a flag. Alternatively,
the continuous display shelf edge label devices 28200A-
200C may be configured to independently determine whether
the user interfaces should be updated to reflect the current
product information. For example, the continuous display
shelf edge label devices 28200A-200C may be configured
with threshold values. If the price in the current product
information falls above or below a threshold value, or within
a range of threshold values, the continuous display shelf edge
label devices may update the user interface with the current
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product information. If the price in the current product infor-
mation is outside the threshold values, the continuous display
shelf edge label devices may determine that the user inter-
faces should not be updated. Alternatively, in such a scenario,
the continuous display shelfedge label devices may query the
database 28223 for an exception. If the database 28223 grants
the exception, the continuous display shelf edge label device
may the user interface with the current product information;
otherwise, the continuous display shelf edge label device may
not modify the user interface.

[0281] FIG. 29 illustrates an example block diagram of an
apparatus for communicating and distributing content
according to one or more illustrative aspects of the disclosure.
FIG. 29 illustrates a continuous display shelf edge label
device 29300, such as continuous display shelf edge label
devices 28200A-28200C. In this example, continuous dis-
play shelf edge label device 29300 includes a single display
area 29301 oriented along an entire edge of a shelf 29350. In
one example, shelf 29350 is manufactured from plastic. Plas-
tic shelves provide multiple advantages from a merchandis-
ing perspective, as plastic is light-weight. Light-weight plas-
tic shelves are less expensive to ship and can be pulled-out for,
for example, cleaning, retrieval of fallen products, and inven-
tory purposes. This makes it easier and faster to rotate inven-
tory and stock the shelves. The plastic shelves may be manu-
factured using a molding process, wherein the shelves may
include a chassis in which continuous display shelf edge label
devices may be integrated. The plastic shelves may have
repeaters embedded within the shelves. Additionally, blade
signs can be mounted on the plastic shelves.

[0282] Additionally, plastic shelves provide an advantage
over traditional metal shelves because electricity (and other
signals) can permeate through the plastic shelves with little to
no interference. Electronics and other elements may be
embedded directly into the plastic shelves. The passing of
signals through the plastic shelves allows, for example, the
powering of printer 27112, the products on the shelves, and
the packages encapsulating the products on the shelves. For
example, power may be sent from the plastic shelves, through
the air, to a receiver in the product or its encapsulating pack-
age. The passing of signals through the plastic shelves allows
for better communication between components throughout
the entire network, including from the back-end computers to
the shelves, the pushers, and the products. Plastic shelves may
also be used to interact with the product—displays on the
shelves may extend into the products or encapsulating pack-
ages.

[0283] As noted above, electric signals and other signals
permeate through the plastic shelves with less interference
than metal shelves. Accordingly, it is easier to mount and
power additional user devices to plastic shelf 29350, such as
printer 27112. This allows for greater user interaction and
may incentivize the consumer to make purchases they would
not otherwise make. For example, if a customer selects a first
product, continuous display shelf edge label device 29300
can display assembly instructions for the first product as well
as an option to allow the customer to print the assembly
instructions via the printer 27112. In a second example, if the
customer selects a first food item, continuous display shelf
edge label device 29300 can provide recipes that incorporate
the first food item. Continuous display shelf edge label device
29300 may present the user with an option to print out the
recipe and/or a list of other ingredients used in the recipe via
printer 27112.
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[0284] Continuous display shelf edge label device 29300
also is shown to include a locking mechanism 29303 that
allows an individual to change modes of operation of the
continuous display shelfedge label device 29300 as described
herein. In one mode, an authorized individual may edit one or
more user interfaces 29311, 29313, and 29315 while in a
second mode, the user interfaces 29311, 29313, and 29315
may not be edited.

[0285] The single continuous display 29301 provides a
continuous label across shelf 29350, on the products them-
selves (e.g. 29321, 29323, and 29325), on the packages
encapsulating the products, or any combination thereof. The
single continuous display 29301 allows for both dynamic and
static messaging to the consumer, including streaming video/
audio. The dynamic messaging can include pricing, adver-
tisements, imagery, and good-will greetings (e.g. Happy
Holidays). As discussed above in reference to FIG. 28,
changes in pricing can be quickly and efficiently reflected on
the user interfaces. Price updates may be provided hourly,
daily, weekly, yearly, etc., and may also fluctuate based on
current and projected inventory. Additionally, the user inter-
faces on single continuous display 29301 is valuable real-
estate that may be utilized by the retailer to recoup investment
costs. For example, the retailer may rent out the display space
on the user interfaces to manufacturers and other businesses
for advertisements. Data collected by the single continuous
display 29301 via the interactive user interfaces may also be
sold to various manufacturers and the multitude of businesses
directed to collecting, analyzing, and monetizing the data.

[0286] The single continuous display 29301 is shown to
include three separate user interfaces that provide informa-
tion regarding three separate products being offered for sale
on the shelf 29350. In this example, shelf 29350 holds a first
product 29321, a second product 29323, and a third product
29325. Single continuous display 29301 includes three digi-
tal user interfaces, one for each respective product being
offered for sale. User interface 29311 provides information
about first product 29321 directly above the user interface
29311. Similarly, user interfaces 29313 and 29315 provide
information about second product 29323 and third product
29325, respectively, that are above the respective user inter-
faces 29313, 29315. Any of a number of types of information
about a product may be displayed on the single continuous
display 29301, including graphics, text, animations, video,
and/or combinations.

[0287] As the single continuous display 29301 is designed
to be dynamic, the displayed messages are not restricted to
any particular size or configuration. Rather, the message may
be dynamically and continuously altered, and may include
any combination of any number of single continuous dis-
plays, user interfaces, products, and the packages encapsulat-
ing the products. In one instance, the separate user interfaces
in single continuous display 29301 can be utilized to each
display a portion of a larger message. For example, if the
single continuous display 29301 is to display “Limited Time
Only”, user interface 29311 can be configured to display
“Limited”, user interface 29313 can be used to display
“Time”, and user interface 29315 can be configured to display
“Only”. In another example, a message can first be appor-
tioned among vertically-stacked multiple continuous dis-
plays, and then further sub-divided between separate user
interfaces and/or the packages corresponding to the user
interfaces on each of the continuous displays. The message
may include graphics, text, animations, streaming video, or
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any combination thereof. Each of the vertically-stacked mul-
tiple continuous displays, user interfaces, and packages may
then simultaneously output a different part of the message.
[0288] FIGS.30A-30B illustrate an example of a changing
continuous display according to one or more illustrative
aspects of the disclosure. The transition from FIG. 30A to
FIG. 30B illustrates one potential before and after operation
of changing the user interfaces of a single continuous display.
In FIG. 30A, a continuous display shelf edge label device
30400 is shown for a shelf 29350. Continuous shelf label
device 30400 may be one of continuous display shelf edge
label devices 28200A-28200C and 29300. Continuous dis-
play shelf edge label device 30400 includes a single display
area 30401 oriented along an entire edge of shelf 29350. The
single continuous display 30401 is shown to include three
separate user interfaces that provide information regarding
three separate products being offered for sale on the shelf
29350.

[0289] For this illustrative example, a digital divider line
30441 creates three separate visual frames for the three sepa-
rate user interfaces 30411A, 30413A, and 30415. Digital
divider line is not a physical line that separates two displays,
rather it is a digital line that creates the appearance of sepa-
ration of the single continuous display 30401 into multiple
display areas. In this example, shelf 29350 holds a first prod-
uct 30421, a second product 30423, and a third product
30425. Single continuous display 30401 includes three digi-
tal user interfaces, one for each respective product being
offered for sale. User interface 30411 A provides information
about first product 30421 directly above the user interface
30411. User interface 30413A provides information about
second product 30423 directly above user interface 30413 A,
and user interface 30415 provides information about third
product 30425 directly above user interface 30415.

[0290] Transitioning to FIG. 30B, a worker may want to
change the product layout for shelf 29350 and in this example
has removed the third product 30425 from shelf 29350 and
created a larger area on shelf 29350 for first product 30421 to
reside. Accordingly, the worker, as described herein, has
changed the user interfaces for the single continuous display
30401 in response. In this example, because the location of
the user interfaces have been changed, user interface 30411B
is now shown to have moved toward the right side of the
continuous display 30401 since the first product 30421 has
been moved to the right side of shelf 29350. Similarly, user
interface 30413B is shown to have been moved toward the left
side of the continuous display 30401 since the second product
30423 has been moved to the left side of shelf 29350. Because
third product 30425 is no longer being offered for sale on
shelf 29350, the user interface 30415 for third product 30425
has been deleted from continuous display 30401. In this
example of FIG. 30B, because there are only two user inter-
faces 30411B and 30413B shown on continuous display
30401, only one digital divider line 30441 is shown to frame
out the two separate user interfaces 30411B and 30413B.
[0291] FIGS. 31A-31C illustrate example continuous dis-
plays with locking mechanism according to one or more
illustrative aspects of the disclosure. As described herein, a
locking mechanism may be included on a continuous display
shelf edge label device in order to prevent an unauthorized
individual from changing one or more parameters, such as
displayed information, of a user interface displayed on the
continuous display shelf edge label device. Any of a number
of preventive manners may be included herein and the fol-
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lowing are but some illustrative examples. In FIG. 31A, a
manual device input 31503 A, such as for a physical key, may
be included in a continuous display shelf edge label device
31500A. By inserting a proper key, an authorized individual
may change the mode of operation of the continuous display
shelf edge label device from a display mode to a change
mode.

[0292] A display mode may be a mode of operation where
the continuous display shelf edge label device displays one or
more interfaces on a single continuous display and may even
allow a user, such as a customer, to access the single continu-
ous display for additional information. Such an access may be
by touch. However, in a display mode, such a customer cannot
change a parameter of a user interface being displayed, such
as the size of the user interface, the shape of the user interface,
or the location of the user interface on the single continuous
display. The customer can view and interact as allowed with-
out having the ability to change parameters of the display area
for the user interface. A change mode may be a mode of
operation where the continuous display shelf edge label
device displays one or more interfaces on a single continuous
display and allows an authorized user, such as a worker, to
change one or more parameters of the single continuous dis-
play. Such an access may be by touch as described herein. In
a change mode, the worker can change a parameter of a user
interface being displayed, such as the size of the user inter-
face, the shape of the user interface, or the location of the user
interface on the single continuous display. As such, a worker
easily can modify any aspect of a user interface correspond-
ing to a product at the point of sale.

[0293] FIGS. 31B and 31C illustrate two other types of
locking mechanisms. In FIG. 31B, a biometric scanner
31503B, such as to scan prints of a finger, may be included in
a continuous display shelf edge label device 31500B. By
pressing a finger against the biometric scanner 31503B, an
authorized individual may change the mode of operation of
the continuous display shelf edge label device from a display
mode to a change mode. In FIG. 31C, a near field communi-
cation (NFC) reader 31503C, such as to scan NFC enabled
access cards of workers, may be included in a continuous
display shelf edge label device 31500C. By pressing an NFC
enabled access card against the NFC reader 31503C, an
authorized individual may change the mode of operation of
the continuous display shelf edge label device from a display
mode to a change mode.

[0294] FIGS. 31D-31F illustrates an example of a changing
continuous display with locking mechanism user interface
according to one or more illustrative aspects of the disclosure.
In the example of FIGS. 31D-31F, a locking mechanism is
built into the continuous display shelf edge label device
31500D. In this example, a worker will enter a code to change
the mode of operation of the continuous display shelf edge
label device 31500D. As shown in FIG. 31D, a single con-
tinuous display 31501D includes two user interfaces 31511
and 31513 for respective products. Also shown in FIG. 31D is
a lock icon 31503D. Accessing lock icon 31503D allows an
authorized individual to change modes of operation of con-
tinuous display shelf edge label device 31500D. By tapping
on lock icon 31503D, the worker may be shown what is seen
in FIG. 31E. In FIG. 31E, a new user interface 31503E
appears that prompts an individual for entry of a code to
authorize the changing of the modes of operation. By insert-
ing a proper code in FIG. 31E, an authorized individual may
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change the mode of operation of the continuous display shelf
edge label device 31500D from a display mode to a change
mode.

[0295] If the individual does not enter a proper code, the
continuous display shelf edge label device 31500D may tran-
sition back to the appearance shown in FIG. 31D. However, if
the individual does enter a proper code, the continuous dis-
play shelf edge label device 31500D may change modes of
operation to a change mode allowing the individual to change
one or more parameters of one or more user interfaces for
products. Following any changes, the individual does not
enter a proper code, the continuous display shelf edge label
device 31500D may transition back to a display mode as
shown in FIG. 31F. As shown, the individual has changed the
location of user interface 31511 and user interface 31513 with
respect to each other on the single continuous display
31501D. Locking icon 31503D is shown as well.

[0296] FIGS. 32A-32B illustrate an example of a changing
size of a user interface according to one or more illustrative
aspects of the disclosure. In this illustrative example, an
authorized individual has accessed a change of mode request
in the continuous display shelf edge label device 32600. In
this example, continuous display shelf edge label device
32600 includes a single continuous display 32601 oriented
along an entire edge of a shelf. FIG. 32A may illustrate two
user interfaces 32611 and 32613A prior to a change of a
parameter of the user interface 32613 A. In this example, the
shape of the border of each user interface 32611 and 32613A
are different as well has the size of the text within the border.
Through one or more of the operations described herein, FIG.
32B illustrates what the continuous display shelf edge label
device 32600 may resemble after a change operation to
change the size of the user interface 32613A. As shown in
FIG. 32B, user interface 32613B has the text within it reduced
in size. Transitioning from FIG. 32A to FIG. 32B, an autho-
rized individual has changed a parameter, the large size of
text, of user interface 32613A to the parameter, the smaller
size of text, of user interface 32613B.

[0297] FIGS. 33A-33B illustrate an example of a changing
shape of a user interface according to one or more illustrative
aspects of the disclosure. In this illustrative example, an
authorized individual has accessed a change of mode request
in the continuous display shelf edge label device 33700. In
this example, continuous display shelf edge label device
33700 includes a single continuous display 33701 oriented
along an entire edge of a shelf. FIG. 33A may illustrate two
user interfaces 33711 and 33713A prior to a change of a
parameter of the user interface 33713 A. In this example, the
shape of the border of each user interface 33711 and 33713A
are different as well has the size of the text within the border.
Through one or more of the operations described herein, FIG.
33B illustrates what the continuous display shelf edge label
device 33700 may resemble after a change operation to
change the shape of the border of user interface 33713A. As
shown in FI1G. 33B, user interface 33713B has the shape of the
border of the user interface different in appearance. Transi-
tioning from FIG. 33 A to FIG. 33B, an authorized individual
has changed a parameter, the rectangular shape, of the border
of user interface 33713 A to the parameter, the rounded edge
cornered rectangle with pointed ends shape, of the border of
user interface 33713B.

[0298] FIGS. 34A-34B illustrate an example of a changing
location of user interfaces according to one or more illustra-
tive aspects of the disclosure. In this illustrative example, an
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authorized individual has accessed a change of mode request
in the continuous display shelf edge label device 34800. In
this example, continuous display shelf edge label device
34800 includes a single continuous display 34801 oriented
along an entire edge of a shelf. FIG. 34A may illustrate two
user interfaces 34811A and 34813 A prior to a change of a
parameter of the user interfaces 34811 A and 34813 A. In this
example, the position of each user interface 34811A and
34813A within the single continuous display 34801 are
changed. Through one or more of the operations described
herein, FIG. 34B illustrates what the continuous display shelf
edge label device 34800 may resemble after a change opera-
tion to change the position of the two user interfaces 34811 A
and 34813A. As shown in FIG. 34B, user interface 34813B
has changed positional orientation with respect to user inter-
face 34811B within the single continuous display 34801.
Transitioning from FIG. 34A to FIG. 34B, an authorized
individual has changed two parameters, the positions of each
of'the user interfaces 34811A and 34813 A to the two param-
eters, the positions of each of the user interfaces 34811B and
34813B.

[0299] FIG. 35 illustrates an example method of distribut-
ing content according to one or more illustrative aspects of the
disclosure. In one example, one or more of the steps of FIG.
35 may be implemented by computing device 27100 in FIG.
27 and/or a device shown in FIGS. 28A-28B. The process
starts and at step 35901 a continuous display shelf edge label
device outputs, via a single continuous display, two or more
user interfaces, each user interface corresponding to a product
being offered for sale. Such an example is shown in FIG. 29.
Proceeding to step 35903 a determination is made as to
whether a change of mode of the continuous display shelf
edge label device has been authorized. Such an example may
be a worker inserting placing her finger at biometric scanner
31503B in FIG. 31B and having the system realize that she is
authorized to change the mode of operation of the continuous
display shelf edge label device.

[0300] Ifthe change of mode of operation is not authorized
in step 35903, the process moves to step 35905 where there is
no instruction to change the mode of operation and the pro-
cess returns to step 35901 to output, via the single continuous
display, two or more user interfaces, each user interface cor-
responding to a product being offered for sale. Ifthe change of
mode of operation is authorized in step 35903, the process
moves to step 35907 where an additional determination is
made. In step 35907 a determination is made as to whether a
change of parameter input has been received. An illustrative
example of a change of parameter is shown with respect to
FIGS. 32A and 32B, FIGS. 33A and 33B, and/or FIGS. 34A
and 34B. If there is not change of parameter input received,
the process moves to step 35909. If a change of parameter
input is received in step 35907, the process move to step
35911 where the change of parameter, such as increasing the
size of text of a user interface, is implemented on the
requested user interface. The process then proceeds to step
35913.

[0301] Returning to step 35909, a further determination is
made as to whether an input has been received to remove
and/or add a user interface for a product. Such an illustrative
example is shown with the removal of user interface 30415
from FIG. 30A to FIG. 30B. If no input has been received in
step 35909, the process may return to step 35905 and further
may exit from a change mode of operation to a display mode
of operation before returning to step 35901. If an input is
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received in step 35909, the process moves to step 35915
where the user interface that the input applies to is either
added or removed based upon the input. The process then
proceeds to step 35913.

[0302] Instep 35913 a determination is made as to whether
additional changes in the change mode of operation are
requested. If there are additional changes requested, the pro-
cess may return to step 35907. If additional changes are not
requested, the process proceeds to step 35917. In step 35917,
operation of the continuous display shelf edge label device
from a change mode of operation to a display mode of opera-
tion occurs before returning to step 35901 to output, via the
single continuous display, two or more user interfaces, each
user interface corresponding to a product being offered for
sale and in accordance with any changes that may have been
implemented.

[0303] FIG. 36 illustrates another example method of dis-
tributing content according to one or more illustrative aspects
of'the disclosure. In one example, one or more of the steps of
FIG. 36 may be implemented by computing device 27100 in
FIG. 27 and/or a device shown in FIGS. 28A-28B. The pro-
cess starts and at step 271001 two continuous display shelf
edge label devices each outputs, via a single continuous dis-
play, two or more user interfaces, each user interface corre-
sponding to a product being offered for sale. Such an example
is shown in FIG. 28B. Proceeding to step 271003, a determi-
nation is made as to whether data is being received by one of
the continuous display shelf edge label devices. If not, the
process may return to step 271001. If data is being received in
step 271003, the process moves to step 271005.

[0304] In step 271005 the continuous display shelf edge
label device confirms the authorization of the data. For
example, the system may confirm that the data being received
is for the continuous display shelf edge label device. If the
data is a global transmission from a database, such as data-
base 28223 in FIG. 28A, the continuous display shelf edge
label device may determine that the data being received in
step 271003 is not intended for the continuous display shelf
edge label device. Upon confirming he authorization of the
data in step 271005, the process moves to step 271007 where
the origin of the data may be determined. For example, the
continuous display shelf edge label device may determine
that the data is being received locally from a wireless com-
munication received from a scanner, such as scanner 27221 in
FIG. 28A. In another example, the continuous display shelf
edge label device may determine that the data is being
received remotely from a wired communication received
from a user terminal, such as user terminal 28227 through
main hub 28225 and network 28210 in FIG. 28A.

[0305] Moving to step 271009, a determination may be
made as to whether a change to one or more user interfaces
currently being outputted, via a single continuous display, by
the continuous display shelf edge label device is needed. For
example, if the data received in step 271003 and confirmed as
applying to the continuous display shelf edge label device in
step 271005 may include a change in price of a product
associated with a user interface being outputted. If no change
is needed in step 271009, the process may return to step
271001. If a change to one or more user interfaces currently
being outputted, via the single continuous display, by the
continuous display shelf edge label device is needed in step
271009, the process moves to step 271011 where the one or
more changes to one or more user interfaces currently being
outputted, via the single continuous display, by the continu-
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ous display shelf edge label device is implemented. Thereat-
ter, the process may return to step 271001 where the two
continuous display shelf edge label devices each outputs, via
a single continuous display, two or more user interfaces, each
user interface corresponding to a product being offered for
sale, where each user interface of the continuous display shelf
edge label device that received data in step 271003 outputs
one or more user interfaces in accordance with any changes
that may have been implemented in step 271011.

[0306] FIG. 37 illustrates an example block diagram of a
system for communicating and distributing content according
to one or more illustrative aspects of the disclosure. In one
example, one or more of the components of FIG. 37 may be
implemented by computing device 27100 in FIG. 27 and/or
one or more of devices shown in FIGS. 28A-36. In this
example, a system 371100 of multiple continuous display
shelf edge label devices are shown in operation together. In
this example, there are four continuous display shelf edge
label devices. Each continuous display shelfedge label device
includes a single display area 371101A-371101D oriented
along an entire edge of a shelf 371150A-371150D. Further in
this example, shelves 371150A-D each hold a first product
371121A-371121D, a second product 371123A-D, and a
third product 371125A-D, respectively. Single continuous
displays 371101 A-D each includes three digital user inter-
faces, one for each respective product being offered for sale.
User interfaces 371111 A-D provide information about first
product 371121A-D directly above the user interface
371111A-D, respectively. Similarly, user interfaces
371113 A-D and 371115 A-D provide information about sec-
ond product 371123A-D and third product 371125A-D,
respectively, that are above the respective user interfaces
371113A-D, 371115A-D.

[0307] In accordance with one or more aspects of the
present disclosure, the various continuous display shelf edge
label devices could operate in unison for providing additional
information to a customer. By having the continuous display
shelf edge label devices arranged in side by side (371101 A
and 371101B or 371101C and 371101D) orientation and
stacked on top of each other like shelves (371101A and
371101C or 371101B and 371101D), an array of continuous
display shelf edge label devices may be configured. In the
illustrative example of FIG. 37, there are four continuous
display shelf edge label devices arranged as an array of 2x2,
two rows and two columns of continuous display shelf edge
label devices. Any of a number of additional arrangements
may be made, including, but not limited to 4x1,3x4, 3x3, and
4x4 configurations.

[0308] By configuring various continuous display shelf
edge label devices to operate together, a retailer may utilize
the displays to attract customers in any of a number of desired
manners. Such configurations may be utilized to promote a
single product, a single type of product, a single brand name,
and the like. Animations and/or graphics may be imple-
mented that span across multiple continuous display shelf
edge label devices. Different outputs on the displays of the
continuous display shelf edge label devices may be imple-
mented based upon detecting the presence of a customer at an
aisle, near a particular continuous display shelf edge label
device, and/or at some other location in a retailer store. As
described herein, different display modes may be imple-
mented depending on the desired result and/or effect.

[0309] In one such example, every 10-15 seconds the dis-
play on one or more continuous display shelf edge label



US 2016/0134930 Al

devices may change what is outputted in some way. In still
other examples, one or more continuous display shelf edge
label devices may remain constant in a displayed output act-
ing as a very vibrant billboard. Whether the displayed output
is moving or serving as a more constant billboard, continuous
display shelf edge label devices could operate together.
[0310] In one embodiment, a customer may see and be
attracted to such changing displayed output or stationary
displayed output from further away. The changing displayed
output or stationary displayed output may be a first display
mode of operation. In response, she may approach a shelf. As
she approaches the shelf, one or more continuous display
shelf edge label devices may sense her presence, such as by a
proximity sensor, and may switch to another mode of display.
In such an example, specific advertising for a product may
appear, such as for a product associated with the continuous
display shelf edge label devices. Such advertising may be a
notice of the product being on sale. Once the customer is in
front of a particular continuous display shelf edge label
device for a given period of time, such as 3-5 seconds, the
continuous display shelf edge label device may switch to yet
another mode of display where SKU specific pricing and
packaging information may appear under each product.
[0311] In another embodiment, a continuous display shelf
edge label device may be pre-configured to transition
between different modes of display at select times. For
example, a continuous display shelf edge label device may
display a first price for a first product during the hours of 8
a.m. and 10 a.m. and may then automatically display a second
price for the first product during the hours of 10 a.m. and 12
p-m. This allows a retailer to tailor the prices to the types of
shoppers that typically shop during each time interval, or to
easily transition from a special sale price (such as an early-
bird price) back to a regular price.

[0312] Instill other illustrative embodiments, a continuous
display shelf edge label device may operate with a pusher
assembly that is included with a shelf on which the continu-
ous display shelf edge label device is oriented. The pusher
assembly may include a pusher configured to place pressure
behind a stack of products and push the stack forward towards
the front of the shelf when a product is removed from the
stack. Such a pusher assembly may include one or more
components to determine a position of the pusher with respect
to some portion of the assembly. For example, the stack of
products may be able to fit 10 products. Integrated in the
pusher assembly may be a floor that includes a tracker com-
ponent at each of the 10 positions that the pusher may be
configured to operate with the product. As the pusher reaches
atracker component, data regarding the position of the pusher
may be known and such data may be transmitted to the con-
tinuous display shelf edge label device.

[0313] Similarly, other data may be determined and trans-
ferred as needed as well. For example, a movement of the
pusher with respect to the shelf and/or the pusher assembly
may be determined. Such a determination may be based upon
a position and may include a timer component for use in
determining the movement. In addition, in still other
examples, a rate of change in a product level of a product
associated with the continuous display shelf edge label device
may be determined. In such an example, a shelf originally
stocked with 50 items of a product is determined to only have
15 items of the product remaining after a period of time, such
as an hour, a notice may be sent to a worker of the retailer to
restock the product on the shelf. Similarly, such data may be
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sent to a continuous display shelf edge label device for chang-
ing a user interface associated with the product. For the same
example, having received the data regarding only 15 items of
a product remaining, the user interface of the continuous
display shelf edge label device may be configured to change
information. In some examples, a flashing/blinking display
output of “Final 15 Left In Stock!” may be displayed, or a
display output may automatically lower the price on the user
interface by 10%, or a display may flash/blink upon deter-
mining the presence of a worker in the area of the continuous
display shelf edge label device. The continuous display shelf
edge label device may sense the presence of a worker, such as
by sensing a NFC enabled access card of the worker being
within a sensing range of a sensor associated with and/or
included within the continuous display shelf edge label
device.

[0314] Other data may be communicated to and/or deter-
mined by a continuous display shelf edge label device from a
pusher and/or a pusher assembly. For example, a continuous
display shelf edge label device may be programmed with data
about a product that it is associated with and/or may access
such data from a local or remote source, such as database
28223 in FIG. 23 A. In one example, the product may have an
expiration data. For example, the product may be milk and the
particular products on the shelf for sale may all have a same
expiration date. A threshold may be established to track the
number of milk items remaining against the expiration date in
order to move the milk items off of the shelf, whether to
customers or for newer milk items with later expiration dates.
In one scenario, the system may lower the price of the milk as
the time until the expiration date is met lowers to a threshold.
If the expiration date is a week away, the continuous display
shelf edge label device may output a price for the milk of $2.
When the expiration date is 4 days away, the price may be
reduced by 10% or dropped in price by $0.25. Should some
milk remain when the expiration date is 2 days away, the price
may be reduced by 50% or dropped in price by $1. In still
other scenarios, as the expiration date approaches a threshold,
notice may be provided in some manner to a worker for the
retailer. The worker may receive a text or email, a notice on a
handheld scanner, and/or in some other manner that the milk
needs to be replaced or may soon need to be replaced.

[0315] Other illustrative information about a product may
be communicated to and/or determined by a continuous dis-
play shelf edge label device from a pusher and/or a pusher
assembly as well. Such examples include determining the
amount of product remaining for another product and chang-
ing a user interface of the continuous display shelf edge label
device in response. For example, a continuous display shelf
edge label device may determine or receive data from another
continuous display shelf edge label device about a competi-
tive product and/or related product (such as toothpastes to
toothbrushes). Utilizing such data, the continuous display
shelf edge label device may change a user interface for a
product associated with it, such as the price of the product,
accordingly. In this manner, algorithms may be established
for handling when and under what circumstances a price
change may occur automatically at the continuous display
shelf edge label device. The continuous display shelf edge
label device may access a remote source for authorization to
do so and/or make the determination itself that the user inter-
face for a product should be changed. Accordingly, a price
reduction may occur for a product if it is determined that a
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competitor’s product is moving off a shelf in a much quicker
manner than the product is moving.

[0316] Features of the computing device described herein
(which may be one the devices illustrated in FIG. 27) can be
subdivided among multiple processors and computing
devices.

[0317] FIGS. 38-40 illustrate one or more aspects of a
wireless store intelligence system, which can be configured to
be used in conjunction with the various devices discussed
herein to, for example, consolidate theft prevention, manage
inventory, handle electronic price display, provide marketing
messaging, provide interactive displays, and provide shop-
ping tools. FIG. 38 depicts an exemplary environment for
implementing one or more aspects of the wireless store intel-
ligence system. Computer software, hardware, and networks
may be used in multiple different system environments,
including standalone, networked, remote-access (aka, remote
desktop), virtualized, and/or cloud-based environments, in
addition to other examples. FIG. 38 illustrates an example of
a system architecture and data processing system that can be
used to implement one or more exemplary aspects described
herein in a standalone and/or networked environment. Sev-
eral network nodes 38103, 38105, 38107, and 38109 may be
interconnected via a wide area network (WAN) 38101, e.g.,
the Internet. Other networks and configurations may also or
alternatively be utilized, including private intranets, corpo-
rate networks, local area networks (LLANs), metropolitan area
networks (MAN), wireless networks, personal networks
(PAN), etc. Network 38101 is for illustration purposes and
may be replaced with fewer or more computer networks. A
LAN can, for example, include one or more of any known
LAN topology and may use one or more of multiple different
protocols, such as Ethernet or WiFi. Devices 38103, 38105,
38107, 38109 and other devices (not shown) can be config-
ured to connect to one or more of the networks by twisted pair
wires, coaxial cable, fiber optics, radio waves or other com-
munication media.

[0318] Theterm “network™ as used herein and shown in the
drawings refers not only to systems in which remote storage
devices are connected together by one or more communica-
tion links, but also to stand-alone devices that may be
coupled, from time to time, to such systems that have storage
capacity. Consequently, the term “network” includes not only
a “physical network” but also a “content network,” which is
comprised of the data—attributable to a single entity—which
resides across all physical networks.

[0319] The components may include data server 38103,
web server 38105, and client computers 38107, 38109. Data
server 38103 provides access in general, control and admin-
istration of databases and control software for handling one or
more illustrative aspects that are described herein. Data server
38103 may be linked to web server 38105 through which
users can interact and obtain data as needed. In the alternative,
data server 38103 may act as a web server itself and be
directly connected to the Internet. Data server 38103 can be
linked to web server 38105 through the network 38101 (e.g.,
the Internet), by direct or indirect connection, or by some
other network. Users can work with the data server 38103 by
utilizing remote computers 38107, 38109, e.g., using a web
browser to link to the data server 38103 by one or more
outside exposed web sites hosted by web server 38105. Client
computers 38107, 38109 may be used together with data
server 38103 to obtain the data stored therein, or may be used
for other or additional functions. In one example, from client
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device 38107 a user can access web server 38105 using an
Internet browser, or by utilizing a software application that
communicates with web server 38105 and/or data server
38103 over a computer network (such as the Internet).

[0320] Servers and applications can be united on the same
physical machines, and retain separate virtual or logical
addresses, or may reside on separate physical machines. FIG.
38 illustrates just one iteration of a network architecture that
can be utilized, and those of skill in the art will appreciate that
the specific network architecture and data processing devices
used may vary, and are secondary to the functionality that
they provide, as further described herein. In one example, the
functionalities provided by web server 38105 and data server
38103 may be joined on a single server.

[0321] Each component 38103, 38105, 38107, 38109 can
be any type of computer, server, or data processing device as
is known in the art. Data server 38103, for example, may
include a processor 38111 directing overall operation of the
rate server 38103. Data server 38103 may further include
RAM 38113, ROM 38115, network interface 38117, input/
output interfaces 38119 (e.g., keyboard, mouse, display,
printer, camera, scanner, touchscreen, etc.), and memory
38121. /O 38119 may include multiple interface units and
drives for reading, writing, displaying, and/or printing data or
files. Memory 38121 may further store operating system soft-
ware 38123 for controlling overall operation of the data pro-
cessing device 38103, control logic 38125 for instructing data
server 38103 to accomplish aspects described herein, and
other application software 38127 providing secondary, sup-
port, and/or other functionality, which may or may not be
used in combination with the features described herein. The
control logic may also be referred to herein as the data server
software 38125. Functionality of the data server software
may refer to operations or decisions made automatically
based on rules coded into the control logic, made manually by
a user providing input into the system, and/or a combination
of automatic processing based on user input (e.g., queries,
data updates, etc.).

[0322] Memory 38121 can also store data used in the action
of performing one or more of the features described herein,
including into a first database 38129 and a second database
38131. In some embodiments, the first database can have the
second database (e.g., as a separate table, report, etc.). That is,
the information may be filed in a single database, or portioned
into different logical, virtual, or physical databases, depend-
ing on system design. Devices 38105, 38107, 38109 can
include similar or different architecture as discussed in rela-
tion to device 38103. The functionality of data processing
device 38103 (or device 38105, 38107, 38109) as discussed
herein may be located across multiple data processing
devices, for example, to allocate processing load across mul-
tiple computers, to segregate transactions based on geo-
graphic location, user access level, quality of service (QoS),
etc. as is understood in the art.

[0323] Inaddition, any number of personal computers such
as desktops, laptops, notebooks, mobile telephones or smart-
phones with applications and other functionality, a handheld
device with Wi-Fi or other wireless connectivity (e.g., wire-
less enabled tablets, tablet computers, PDAs, and the like),
displays with built-in or external memories and processors, or
any other known computer, computing device, or handheld
computer can also be connected to one or more of the net-
works described herein. It is also contemplated that other
types of devices such as kiosks, ATMs, and other devices can
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be connected to one or more of the networks described herein.
Wireless access points can be provided for connecting these
devices and may include a series of cellular towers supported
by one or more service providers. Additionally, the wireless
access points may be Wi-Fi (e.g., compatible with IEEE 802.
11b a/b/g/and similar wireless communication standards)
connections and the computing devices may obtain access to
the Internet at these connections. Other techniques as is
understood by persons skilled in the art may be used to allow
devices to connect with a network.

[0324] One or more features can be embodied in computer-
usable or readable data and/or computer-executable instruc-
tions, one or more program modules, executed by one or more
computers or other devices as described herein. Generally,
program modules include routines, programs, objects, com-
ponents, data structures, etc. that handle specific tasks or
implement specific abstract data types when performed by a
processor in a computer or other device. The modules may be
written in a source code programming language that is sub-
sequently compiled for execution, or may be written in a
scripting language such as (but not limited to) Javascript or
ActionScript. The computer executable instructions may be
stored on a computer readable medium such as a nonvolatile
storage device. Any suitable computer readable storage
media may beutilized, including hard disks, CD-ROMs, opti-
cal storage devices, magnetic storage devices, and/or any
combination thereof. In addition, various transmission (non-
storage) media representing data or events as described herein
may be transferred between a source and a destination in the
form of electromagnetic waves traveling through signal-con-
ducting media such as metal wires, optical fibers, and/or
wireless transmission media (e.g., air and/or space). Various
aspects described herein may be embodied as a method, adata
processing system, or a computer program product. There-
fore, various functionalities may be embodied in whole or in
part in software, firmware and/or hardware or hardware
equivalents such as integrated circuits, field programmable
gate arrays (FPGA), and the like. Particular data structures
may be used to more effectively implement one or more
aspects described herein, and such data structures are con-
templated within the scope of computer executable instruc-
tions and computer-usable data described herein.

[0325] FIG. 39 shows an example configuration of a wire-
less store or facility intelligence system. As shown in FIG. 39,
a hub 39100 may be provided. The hub 39100 can be a
centralized data routing and receiving device and can be
interconnected with various devices. Various inputs and out-
puts can be configured to be routed through the hub 39100
from these devices as described herein.

[0326] In one example, a plurality of end-point devices
39202-39210 that can be associated with a product shelf can
be configured to connect to the hub 39202-39210 via a wired
or wireless connection, as discussed herein. In one example,
the plurality of end point devices 39202-39210 can be con-
figured to transmit information to the hub or to receive infor-
mation from the hub 39100. The end-point devices 39202-
39210 can be configured to provide inventory data to the hub
39100, or the end-point devices 39202-39210 can be config-
ured to receive product information, which may include prod-
uct descriptions, price data and/or marketing material, for
displaying on or near a product shelf or display. The hub
39100 can also be configured to make decisions based on the
information received from the end-point devices 39202-
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39212 such as by producing certain alerts based on the inven-
tory data and outputting the alerts to one or more of displays,
speakers, or lights 39328.

[0327] In certain examples, the end-point devices can
include product quantity and movement sensing devices
39202, product security window sensing devices 39204, peg-
hook product movement sensing devices 39206, electronic
shelf labels 39208, interactive displays 39209, beacons
39207 or other sensing devices and/or displays 39210. For
example, the end-point devices can be the display manage-
ment systems 1800, 2100, and 2300 described above in rela-
tion to FIGS. 18-24 or the continuous display shelf edge label
devices described above in relation to FIGS. 28-37. In addi-
tion, interactive displays 39209 can be interconnected to the
system that provide interactive shopping tools to customers to
assist in making shopping decisions. The beacons intercon-
nected with the system can be configured to determine that a
target device (e.g. shopper cell phone) is within its range and
initiate a communication with that device under certain cir-
cumstances for the purposes of advertising or providing shop-
ping support/help. Additional end-point devices that provide
inventory data and/or are configured to display product infor-
mation or shelf labels are also contemplated.

[0328] The hub 39100 can also be interconnected with a
network, which may include various servers 39322, 39324,
39326 and the cloud 39320. The hub 39100 can also be
configured to send and receive information to and from the
various servers 39322, 39324, 39326 or the cloud 39320
using various communication protocols as discussed herein.
For example, the hub 39100 can download information from
the plurality of end-point devices 39202-39210 and send the
information to any desired server or part of the network, such
as an in-store server 39322, cloud 39320, and/or external
client server 39324. The information received can then be
processed at one or more servers, and the servers can make
decisions regarding the data received, for example, by pro-
ducing certain alerts 39330 or requests based on inventory
data or make the information received available for viewing
on the portal 39326.

[0329] An exemplary hub 39100 is shown in FIG. 40,
which can be configured as a computing device, which can
include the components and features discussed hereinin com-
bination with or in addition to the hardware and software
components discussed below. Additionally, any of the devices
interconnected with the hub 39100 can be configured as com-
puting devices and can include similar components and fea-
tures as the hub 39100 and the features discussed herein. An
example hub 39100 may include one or more processors
40101, which may execute instructions of a computer pro-
gram to perform any of the features described herein. Proces-
sor 40101 may comprise a customized digital integrated cir-
cuit such as an ASIC. However, in some applications,
commercially available processors may be employed. The
instructions may be stored in any type of non-transitory com-
puter-readable medium or memory, to configure the operation
of the processor 40101. For example, instructions may be
stored in a read-only memory (ROM) 40102, random access
memory (RAM) 40103, hard drive 40105, removable media
40104, such as a Universal Serial Bus (USB) drive, compact
disk (CD) or digital versatile disk (DVD), floppy disk drive, or
any other desired electronic storage medium. Instructions
may also be stored in an attached (or internal) hard drive
40105. One or more of the memories 40102, 40103, 40104,
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and/or 40105 may include a more advanced operation envi-
ronment such as an operating system for advanced function-
ality and adaptability.

[0330] The hub 39100 may include various external con-
trols. For example, there may be one or more user input
devices (not shown), such as a remote control, keyboard,
mouse, touch screen, microphone, camera, etc. The hub may
also include an optional display 40111 and/or an optional
speaker 40115, and may include one or more output device
controllers 40107, such as a video or audio processor. The
display can in one example be an LCD display, or any other
known display types. In one example the hub may also
include one or more lights such as indicator lights. In another
embodiment, input/output functions with a user may occur
through display 40111 where display 40111 may be config-
ured to allow for touch screen input in order to see additional
output on the display 40111.

[0331] One or more memories 40102, 40103, 40104, and/
or 40105 may include a stored address location and display
data location data. Address location may include an address
that identifies the hub 40100, which in one example can be a
unique identifier. In one example, display data location data
may be used by processor 40101 to format data to be dis-
played on the optional display 40111. This may include text
data, graphics, dynamic content, and combinations. In accor-
dance with at least one embodiment, the display data location
data in a memory may is in accordance with a mark-up lan-
guage such as HTML, XML, or the like. Although shown in
FIG. 40 as being outside of computing device 40100, display
40111 and speaker 40115 also may be integrated into a same
physical housing and/or structure as the hub 39100. One or
more components shown within hub 39100 similarly may be
housed separately in another device and/or in another location
from the hub 39100.

[0332] The hub 39100 may include an I/O module 40109,
which provides one or more inputs and outputs. The hub
39100 may also include one or more network interfaces (such
as a network interface circuit, a scanner interface circuit, and
the like) to communicate with an external network 39110, in
accordance with the example discussed above in relation to
FIG. 39, but may include any other computing devices, end-
point devices, servers, cloud servers, etc. The /O module
39109 may be a wired interface, wireless interface, or a com-
bination of the two. In one example, the hub 39100 may be
connected to one or more networks 39324, 39326, 39320,
computing devices, and/or end-point devices 39202-39212
via twisted pair wires, coaxial cable, fiber optics, radio waves
(fixed or plug-in radio options), or other communication
media. For example, the above connections can be made via
the internet, Ethernet, Bluetooth, Wi-Fi, cell modems, or
infrared. In one specific example, the above connections can
be made using a reduced power consumption type of com-
munication or low-power radio signals, e.g., Bluetooth Low
Energy (also referred to as “Bluetooth LE,” “Bluetooth
Smart,” or “BLE”), Zigbee, and ISM. In one example, the
ISM can be 315/433 MHz ISM or NFC. Nevertheless, any
other known method of wireless transmission is contem-
plated for forming the above connections, including other
highly efficient proprietary and custom protocols.

[0333] The hub 39100 also may include a power source
40113. Power source 40113 allows for the hub 39100 to
operate the processor 40101 and various other components.
Power source 40113 may include a dedicated battery source,
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power over Ethernet, or an external power source, such as an
AC source connection or combinations thereof.

[0334] Inafacility, such as a store, multiple hubs 39100 can
be provided depending on the quantity and location of the
end-point devices 39202-39210. The hubs 39100 can be
placed on a facility ceiling or at the top of a shelving or
merchandizing system. Each of the hubs can be assigned to a
predetermined group of end-point devices 39202-39210, and
the plurality of end point devices 39202-39210 can be con-
figured to transmit information to an adjacent predetermined
hub of the plurality of hubs 39100 or to receive various data
from a predetermined hub of the plurality of hubs 39100.
Each hub 39100 can be positioned adjacent the predeter-
mined group of end-point devices 39202-39210 that are
assigned to the hub 39100. It is also contemplated that the
plurality of hubs could be configured to communicate with
each other and determine which end-point devices each hub
should communicate with. Shorter distances between the
end-point devices 39202-39210 and the hubs 39100 allow for
a reduction of the power settings required for the transmis-
sion/reception of the information in that lower energy trans-
mission protocols can be implemented such as Bluetooth low
energy, Bluetooth LE, Zigbee, or ISM. This can help to reduce
the cost of the overall system.

[0335] Additionally, in this example, each of the plurality
of hubs 39100 can be interconnected with a server such a
facility server such as in-store server 39322 or the cloud
39320. The plurality of hubs 39100 can receive inventory
information from one or more of the plurality of endpoint
devices 39202-39210 and transmit the inventory information
to the in-store server, facility server or cloud. The hubs 39100
can also be configured to receive information from the in-
store server, facility server, or cloud server and transmit the
information to one or more of the plurality of end-point
devices 39202-39210.

[0336] In accordance with the examples discussed herein,
each of the plurality of hubs 39100 can receive information,
such as price information, marketing material, and other
product information, from the in-store server, facility server,
or cloud server and transmit this information to a particular
group of the end-point devices. Additionally, each of the hubs
39100 can be configured to send inventory received from a
predetermined group of the end point devices 39202-39210 to
the in-store server, facility server, or cloud.

[0337] As discussed above, the hub 39100 can be config-
ured to link to the end-point devices 39202-39212 and other
systems that utilize data from the end-point devices 39202-
39212. In one example, the hub 39100 can be configured to
perform one or more of the following functions: (1) act as a
data aggregator to accumulate data and then pass data along to
one or more networks, (2) receive, track, and calculate inven-
tory levels, (3) perform various actions such as creating alerts
depending on the data received from the end-point devices
39202-39212 (4) communicate various data efficiently to the
end-point devices 39202-39212, (5) communicate data in
higher level protocols, such as WiFi, to a network/internet at
a higher data rate, (6) monitor the end-point devices and
report the statuses of end-point devices.

[0338] The hub 39100 can receive and store data received
from the end point devices 39202-39212, thus, acting as a
data aggregator and can be configured to pass the stored data
to another computing device, server, or to the internet. For
example, the hub can be configured to receive inventory data
or customer information from the end-point devices as dis-
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cussed herein. In another example, the hub can be configured
to receive various log files data from the end-point devices
39202-39212.

[0339] In one example, the hub 39100 can transfer the
stored data upon request. In alternative examples, the hub
39100 can be configured to receive a predetermined amount
of data before transmitting the data through the network. For
example, the hub can manage when to alert the server of
problematic end-point devices based on a predetermined
duration of lack of input from the end-point devices. In one
example, once an end-point device ceases communication
with the hub, the hub could start a timer, and wait a predeter-
mined time period before sending an error code or alert to the
network and/or the appropriate person’s device. The hub can
also be configured to aggregate information into a single file
and send the single file to the network e.g. by sending the
entire facility’s log file instead of sending a report for each
end-point device separately. This helps to cut down on net-
work traffic to create efficiencies across the network.

[0340] In other examples, the hub 39100 can transmit the
data at a predetermined time, or when a certain condition
occurs, such as a low inventory condition or a theft situation.
In this way, for example, inventory data can be acted upon by
the store inventory management system to schedule restocks
or appropriate personnel can be notified regarding potential
thefts. In addition, the hub 39100 can be configured to calcu-
late and track a number of products based on the inventory
information received from the end-point devices 39202-
39212. For example, each of the end-point devices 39202-
39212 can collect inventory data in accordance with the above
examples, and the hub 39100 can receive the inventory data
from each of the end-point devices 39202-39212 and calcu-
late the number of products located on each of the shelves
being monitored by the hub 39101. For example, the quantity
and movement sensing devices 39202, product security win-
dow sensing devices 39204, peghook product movement
sensing devices 39206 can provide the hub with respective
individual tallies of the products being monitored by each
device, and the hub 39100 can keep a running tally of the
inventory on each shelf being monitored.

[0341] Alternatively or in addition, the hub 39100 can be
configured to track the position of the end-point devices,
which can be correlated to a number of products on the shelf,
and the hub 39100 can be configured to determine how many
products are on a shelf and/or facility. Where multiple hubs
39100 are employed, each hub 39100 can keep a running tally
of inventory and can be configured to report inventory num-
bers to a centralized server, such as the in-store server 39322,
or cloud 39320. The in-store server 39322 can then keep a
running total of the number of products within a facility and
make decisions based on the inventory, such notifying the
appropriate personnel of product levels or when restocking is
required. Additionally, the total inventory of the company can
be calculated by routing all of the store inventory information
to the client corporation server 39324. For example, the net-
work may be configured to receive the inventory information
and send notifications once an inventory level has reached a
predetermined value.

[0342] The hub 39100 itself may also perform various
actions on data received from the one or more end-point
devices 202-212, in accordance with the examples described
herein. The hub, for example, may be programmed to detect
theft situations, and various rules can be set up to trigger an
alert based on theft activity. For example, if a possible theft is
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occurring, the hub can also be configured to send a predeter-
mined message, e.g., an alert or text message to one or more
responsible parties’ smart phones or hand-held devices, such
as a facility manager, clerk, stock person, etc. In other
examples, the hub 100 can communicate with another com-
puting device and/or a facility PA system to play a message
based on one or more predetermined conditions. Additionally
the hub can be configured to play an audio message (with a
local audio option) on an attached speaker, e.g., the hub 39100
can include an audio message player having a speaker and
audio playback circuit, which can be configured to play a
security sound. In this way, a centralized hub can play the
security message instead of configuring each product or mer-
chandize displays to play a security message. In other
examples, the hub 100 may be connected to a store security
system, which can be programmed to position an optional
camera and begin recording of video in the proximity of the
potential theft similar to the examples discussed herein.

[0343] In another example, the hub 39100 can be config-
ured to track the position of the end-point device, which can
be correlated to a possible theft. For example, the hub can be
configured to detect abnormal activity. Specifically the hub
can detect quick and large movements of the pusher to detect
abnormal shopping situations.

[0344] Additionally, indicator lights may be attached to the
hub that can be illuminated when predetermined conditions
occur. Specifically multiple colored indicator lights, e.g.
green, yellow, and red, can each provide a different alert/
meaning, e.g., green indicates that the system is functioning
normal, yellow indicates a potential issue and red indicates a
fault or theft situation. Certain color codes can also indicate a
predetermined type of theft situation.

[0345] In addition, various rules can be set up to trigger an
alert based on inventory levels.

[0346] For example, if the inventory levels reach a certain
threshold, the hub or network can also be configured to send
apredetermined message, e.g., an alert or text message to one
or more responsible parties’ smart phones or hand-held
devices, such as a facility manager, clerk, stock person, etc. In
other examples, the hub or network can be provided with
various rules that automate inventory actions such as when to
request restocking or when to order additional products.

[0347] The hub 39100 can also be configured to communi-
cate all data, as discussed herein, to the end-point devices
39202-39210, such as pricing, marketing material, product
information, product location information, user instructions,
advertisements, discounts, promotions, deals, coupons, shop-
ping support/help information, rebate information, updates to
software, updates to operating systems, etc. and can be in the
form of text, images, audio, video, data files, executable files,
etc. The hub 39100 can be configured to communicate any of
the information discussed above to the end-point devices
39202-39210, such as the interactive displays 39209 or the
continuous display shelf edge label device examples
described above in relation to FIGS. 28-37. For example, the
hub 39100 can be configured to send or update data represen-
tative of information about a product on a shelf where the
end-point device is located, e.g. current product information
data for user interfaces on a continuous display shelf edge
label device or an interactive display. The information can
come from any one ofthe various interconnected components
in the wireless intelligence system network as discussed
herein such as a facility server, in-store server, or cloud.
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[0348] The hub 39100 can also be configured to periodi-
cally update the end-point devices 39202-39210 with current
software, operating systems and/or updated content. The
updates can be pushed out from the network as described
herein. The hub can also review whether the end-point
devices were properly updated and report back to the network
at a predetermined time to indicate whether the updates were
successful.

[0349] The hub can be configured to store the data dis-
cussed above for the end-point devices received from the
network and to determine when to send out the data to the
end-point devices such as at predetermined times of the day,
week, month, etc. For example, the hub can be configured to
send the data to the end-point devices during non-peak hours
at the facility when the end-point devices are likely to not be
in use. The hub can, therefore, manage network traffic to the
end-point devices and not burden the end-point devices with
certain non-crucial data when the end-point devices are in
use.

[0350] The hub 39100 can be configured to communicate
data in higher level protocols, such as Wi-Fi, to a network/
internet at a higher data rate, permitting the hub 39100 to send
data bi-directionally and to receive and send data efficiently
making the system more cost effective and energy efficient. In
one example, the hub 39100 can be configured to communi-
cate in higher level protocols like Wi-F1i to store systems or to
the internet and other areas of the network at higher data rates
and can also be configured to communicate with the plurality
of'end-point devices via a low energy transmission protocol.
In this way, the system can take advantage of low energy
transmission to avoid having to provide a significant power
source for each of the end-point devices without having to
sacrifice the ability to efficiently gather data. This allows the
hub 39100 to send data bi-directionally and to receive data
efficiently as discussed herein aiding the hub 39100 to send
larger files such as usage log info, video, and data updates
more quickly and efficiently.

[0351] Thehub39100 can also be configured to monitor the
end-point devices and to provide reports regarding the sta-
tuses of the end-point devices allowing for the assessment of
end-point device health and the reporting of problematic end-
point devices. In one example, the hub can also receive peri-
odic updates or “heartbeats” from the end-point devices to
indicate a status. These heartbeats can be in the form of any
transmission discussed herein and can inform the hub 39100
that the end-point devices are connected to the system and
operating. The heartbeat transmission can include various
data pertinent to the operation of the end-point devices, e.g.
serial number of device, online status, battery life informa-
tion, operating system/software version, update status infor-
mation, network up and down time information, etc. This
helps to monitor the system’s network integrity and to ensure
that the end-point devices are properly connected to the sys-
tem. In one example, after the end-point devices are installed
in a store or facility, the heartbeat transmitted from the end-
point devices can indicate to the hub that the device is func-
tional and operational. In this way, if the hub does not receive
a heartbeat from the end-point devices after a predetermined
time, the hub can send a message or alert to the in-store server,
cloud, etc. to indicate that the particular end-point device is
not operational, and personnel such as a technician can
troubleshoot or diagnose the situation. Also, the heartbeat
from the end-point devices can include software and hard-
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ware information to allow personnel to determine whether
any updating is necessary for the end-point devices.

[0352] In alternative examples, the hub 39100 can be con-
figured to diagnose certain errors and faults of the end-point
devices. For example, if the end-point devices are not
responding to requests for inventory data, the hub 39100 can
alert the appropriate personnel through the various channels
discussed herein. In other examples, the end-point devices
can be configured to ping the hub 39100 if certain faulty
conditions or error codes are encountered such as a low bat-
tery, faulty sensor, or faulty display. Upon receiving an indi-
cation of a faulty condition, the hub 39100 can be configured
to alert the appropriate personnel either immediately or after
apre-determined time depending on the error or fault and the
likelihood that the issue can be resolved within the network.
Personnel can then troubleshoot or replace the problematic
end-point device.

[0353] As discussed in relation to the examples discussed
above in relation to FIGS. 18-24, the end-point devices
39202-39212 can be configured to gather various data, such
as inventory data and customer information. For example, the
end-point devices can be configured to gather various data
about the store environment and to pass the data along, as
described herein. The end-point devices 39202-39212 can
also be configured as display devices for displaying various
data including static and dynamic imagery. For example, in
accordance with the examples discussed above in relation to
the continuous display shelf edge label devices in relation to
FIGS. 28-37, certain end-point devices can be configured to
display real-time data to shoppers on product info, pricing
and/or marketing information. In a multiple hub example, the
plurality of end point devices 39202-39212 can be configured
to transmit inventory information to an adjacent predeter-
mined hub of the plurality of hubs or to receive price infor-
mation from a predetermined hub of the plurality of hubs.
[0354] Another example end-point device can be config-
ured as an interactive tablet and/or display device 39209, an
example of which is depicted in FIG. 41. The interactive
display device 39209 can be configured as a computing
device and can include one or more the various hardware and
software components as discussed herein. For example, the
interactive display 39209 can be provided with multi-touch
screen technology and other inputs such as a bar code scanner.
The interactive display device 39209 can be configured to
provide assistance to the consumer for decision making to
determine which products to purchase to provide an oppor-
tunity for the retailer to bridge the gap between in-store and
online retailing.

[0355] For example, the interactive display 39209 can be
configured to provide customers and/or shoppers with inter-
active product information at the shelfedge. The interface can
be provided with many different views and a menu of prod-
ucts that can be selected or can scan products to access the
product information stored therein. The interactive display
39209 can also provide up-selling and cross-selling based on
a customer’s selections or previous selections and deliver
relevant suggestions to the customer. For example, if a cus-
tomer is interested in shoes, the interactive display can pro-
vide other similar shoe choices or matching shirts or pants.
The interactive display device 39209 can also provide instant
price comparisons and real-time updates. The interactive dis-
play device 39209 can offer a price match or certain incen-
tives for purchasing the product in the store on that day. The
interactive display device 39209 can provide the shopper with
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online reviews. In one example, the interactive display device
39202 can also rely on social media and can provide shop-
per’s access to product recommendations from peers. Addi-
tionally, the interactive display device 39209 can integrate the
store’s website in the store and can be configured to check
online availability for out-of-stock items and may provide for
electronic or online ordering. The interactive display 39209
can also provide a mailing list sign-up to customers and
shoppers where the customers can enter contact information
into the display and can select topics of interest using the
multi-touch screen. All of this information can be relayed to
the network via transmission to the hub and acted on accord-
ingly by the retailer.

[0356] Additionally, the interactive display 39209 can also
be configured as a kiosk to sell products to customers and
shoppers. For example, the interactive display can be pro-
vided with a transaction interface that can be configured to
process payments. In this example, a printer can be connected
to the interactive display or the hub such that the interactive
display or hub can issue receipts to the customers. The trans-
action data can be stored on the interactive display and can be
directly routed to the hub or routed to the hub at predeter-
mined times or upon request from the hub or network.

[0357] Additionally log data, which can include the trans-
action data, access data, customer information, etc. from the
interactive display can be collected, logged, transferred and
routed through the hub. The log file data can include data
regarding the number of customers or shoppers using the
particular interactive display, whether the customers or shop-
pers viewed certain product information, and any other infor-
mation that explains the effectiveness of the interactive dis-
play. Inthis way, the network can further process and track the
data for later viewing and analysis. For example, the retailer
can determine which customers accessed which interactive
displays at which times and which customers made purchases
and which did not to determine the effectiveness of the inter-
active displays.

[0358] The end-point devices can, in one example, include
one or more location beacons 39207. The beacons 39207 can
be configured to determine that a target device, such as a
customer computing device, is within its range and initiate a
communication with that device under certain circumstances
for the purposes of advertising or providing shopping sup-
port/help. For example, customer computing device may be a
desktop computer, laptop computer, tablet computer, smart
phone, or the like. In one or more arrangements, customer
computing device may be a personal computing device, such
as a mobile computing device (e.g., a smart phone, a tablet
computer, a wearable computer, augmented reality glasses, or
any other type of mobile device), that belongs to and/or is
used by a customer of the facility or store at and/or near the
facility or store and/or any other location operated by, con-
trolled by, and/or otherwise associated with the facility or
store. The location beacon can be configured to transmit one
or more signals, such as radio signals, that may be detected
and/or received by devices located in proximity of and/or
otherwise within a specified distance of the beacon. In one or
more embodiments, the location beacon may implement
Bluetooth Low Energy (also referred to as “Bluetooth LE,”
“Bluetooth Smart,” or “BLE”), Zigbee, or ISM technology to
transmit low-power radio signals. The beacons can commu-
nicate with the Hubs using any of the protocols discussed
herein, including wired or wireless connections.
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[0359] The particular signal(s) transmitted by a particular
location beacon may include one or more features, such as a
unique identifier assigned to and/or otherwise connected with
the particular location beacon, which may enable the location
beacon to be identified by any device getting the particular
signal(s) transmitted by the particular location beacon. In
sensing a particular signal transmitted by a location beacon
(which may, e.g., be positioned at a specific location) and
subsequently identifying the location beacon transmitting the
particular signal, a computing device may be able to conclude
that it is located at and/or near the specific place where the
location beacon is situated.

[0360] For example, location beacons may be positioned at
and/or near a facility or store, and may be specifically posi-
tioned at and/or near different areas of the facility or store,
such as at a welcome area, at various product displays, or at a
waiting area, etc. Beacons may be placed strategically in a
retail environment to attract customers to certain displays or
locations within a store or facility. In addition, each location
beacon may transmit a radio signal that may be detected
and/or received by other devices, such as a customer comput-
ing device, which may enable such devices to determine that
they are present at the facility or store and/or located at and/or
near a particular area of the facility or store. The beacons can
also be configured to track information about costumer
behavior, such as the locations that the customer travels
within the store. This data may be helpful in accessing the
effectiveness of certain promotions and to better understand
customer presence and demographics in stores. The retailer
could also track how often certain customers are in the facility
or store and provide automated loyalty discounts or loyalty
programs based on how often the customers visit the store.

[0361] The beacons also can communicate with the hubs to
consolidate their data and receive the information, as dis-
cussed herein, from the hubs, e.g., advertising information,
product information, or shopping information. For example,
the hubs may communicate with customer devices and trans-
mit various advertisements, discounts, promotions, deals, or
coupons, or provide shopping support/help or location infor-
mation for particular products nearby. The hubs can also be
configured to adjust beacon transmission to make the beacons
the most efficient within a store setting. For example, the hub
can use real-time aggregate data from several co-located bea-
cons and adjust their power output or RF radiation patterns to
target specific areas of the store, fill RF gaps within the store,
or use the RSS (Received Signal Strength) data from the
beacons to triangulate the location of a target device for more
accurate position information, allowing a more relevant push
of information to that target.

[0362] In one example, the beacons may be present in a
retail store to send advertising or discount information related
to several specific brands and the effectiveness of beacon
advertising can be assessed. As beacons throughout a store
communicate to the hubs, it can be determined whether a
particular shopper is allowing or acting upon ads and dis-
counts from brand ‘A’ and not from ‘B’. As the system tracks
the shopper through the store, decisions can be made about
the strength of content in ads or discounts presented to either
reinforce brand ‘A’ or elevate ‘B’. Further, using aggregate
data from beacons and other end-point devices, it can be
surmised that if a shopper is presented with an ad or discount
for a brand ‘A’ product in the vicinity of the placement of
brand ‘A’ product, and within a predetermined time an end
point device can indicate through a hub that brand ‘A’ product
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is removed and presumably shopped for purchase. In this
way, the effectiveness of beacon advertising can be directly
assessed.

[0363] Referringbackto FIG. 39, the network, e.g., in-store
server 39322, cloud 39320, or external client server 39324, is
configured to receive data from the hub 39100. Generally
speaking, as discussed in further detail below, the network,
e.g., the in-store server 39322, cloud 39320, or external client
server 39324, can (1) store any data received or transmitted to
the hub and the end-point devices (2) make decisions regard-
ing the data received and transmitted to the hubs and end-
point devices, (3) display any data received or transmitted to
the hub and the end-point devices, and (4) allow data received
or transmitted to the hub and the end-point devices to be
modified.

[0364] The network can store any data received or trans-
mitted to the hub and the end-point devices as discussed
herein, e.g., inventory data, customer information, end-point
device status, usage and activity information, customer infor-
mation, product information, pricing information, marketing
material, product information, user instructions, rebate infor-
mation, content, updates to software, updates to operating
systems, etc. In this way, the network can continuously pro-
vide updates to data received or transmitted to the hub and the
end-point devices and continuously update internal webpages
and any external webpages displaying this information.
[0365] The network can also make various decisions
regarding the data received and transmitted to the end-point
devices. In one example, various rules or algorithms can be
provided to monitor inventory levels and to send instructions
to request additional inventory, and the network can be con-
figured to request additional inventory for particular areas or
locations.

[0366] The network can also make decisions regarding the
data received by the end-point devices in producing certain
alerts 39330 based on the inventory data received. In one
example, the in-store server 39322 can be interconnected
with one or more of a store security system, camera, displays,
light indicators, or PA system. Upon receiving indication of a
possible theft situation, which can be determined in accor-
dance with the examples discussed herein, the network can be
configured to turn on a camera so as to capture images of the
potential theft, display predetermined messages to alert per-
sonnel, provide alerts through the light indicators and/or pro-
vide alerts over the PA system in accordance with one or more
examples discussed herein. The network can also be config-
ured to send messages in accordance with the examples dis-
cussed above to personnel to alert personnel of a possible
theft.

[0367] Additionally, in one example, the network can make
decisions regarding the data sent to the end-point devices. For
example, various rules or algorithms can also be provided to
update content, e.g. interactive display data or electronic shelf
display data, such as pricing information, based on demand,
supply, market conditions, and/or the time of day, week,
month, or year.

[0368] Alloftheinformation received at the network can be
viewed by personnel at the facility or corporation with the
appropriate network credentials. In one example, the portal
can be web based and can provide different views and break-
downs of information that is provided by the one or more
hubs. For example, the portal can provide trending theft situ-
ations from specific end-point devices, facilities, or regions.
In this way, various personnel can view the portal and can
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view trends, such as the theft of certain products, thefts in
certain regions or theft at certain time points during the year.

[0369] Additionally, the facility or corporation can view
and manage inventory levels through the portal. The portal
can also provide inventory intelligence to the retailers such
that the retailers can better manage trends of product both
from an inventory replenishment standpoint and anticipate
events. This improves the ability for stocking the product
within the store or facility and can be used to alert stock
personnel to ready inventory for restocking purposes.

[0370] The portal can also provide real time data regarding
the integrity of the network. For example, the portal can
provide information on whether the end-point devices at the
monitored facilities are online or offline. In particular, the
portal can track and receive periodic updates or heartbeats
from the end-point devices. For example, if the hub does not
receive a heartbeat from one or more of the end-point devices,
the hub can send a message or alert to through the network to
indicate that the particular end-point devices are not opera-
tional, and this information can then be viewed on the portal.
This can help personnel monitor various facilities and employ
the appropriate personnel to diagnose and troubleshoot faulty
end-point devices and generally monitor the system.

[0371] In addition, the portal can provide shopping activity
data based on the transactions that occur and other data
received from the end-point devices. The portal can also
provide shopping data from certain facilities about certain
product types and certain end-point devices. For example, the
portal can provide information to help retailers understand
the effectiveness of marketing of certain products. In particu-
lar, often times within a store setting, it becomes difficult to
understand where customers decide to make purchases in the
instance where products are located in more than one location
within a store or facility. The end-point devices can provide
product location information such that the retailers can under-
stand which locations and/or displays are the most effective in
enticing purchases.

[0372] Any of the data that is provided on the portal can be
aggregated and distilled depending on how the data would
like to be viewed. The portal software can be configured
provide various outputs, such as tables, charts, or graphs, etc.
to illustrate this information. In addition, the portal software
can include various searching capabilities for the retailers to
search by store, facility, region, product and product type,
thefts, pricing information, sales amount, or particular end-
point device/end-point device type, etc.

[0373] Alloftheinformation received at the network can be
modified by the appropriate personnel, for example, person-
nel with the appropriate network credentials. For example,
the appropriate personnel could modify data e.g. display or
pricing information that is provided to the end-point devices
at the portal 39326.

[0374] Theexamplesherein can provide a centralized wire-
less store intelligence system, which can be configured to, for
example, consolidate theft prevention, manage shelf inven-
tory, provide shopper price display and marketing messaging,
provide interactive shopping tools all under one system to
provide for a singular digital in-facility strategy. The
examples provided herein can provide a mechanism for main-
taining and viewing inventory data in one location and pro-
vide a centralized mechanism for the management of theft
reduction and inventory data. In addition, the system provides
amethod forhomogenizing of the data so it can be considered
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in large scale way. The system can also provide a consistent
look and feel to the users and provide an enhanced user
experience.

[0375] Although in certain examples discussed above the
processing and display of the various data collected from the
end-point devices is discussed in relation to certain comput-
ing devices, such as the hub and/or servers, it is contemplated
that the processing and display of the various data collected
from the end-point devices can be completed at any comput-
ing device within the network including any known comput-
ing devices not discussed or depicted herein. Moreover, it is
also contemplated that any hub can also be configured as any
end-point device as discussed herein.

[0376] As discussed below in relation to the examples in
FIGS. 42 and 43 a merchandising system can also be config-
ured to provide a continuous label across the bottom of
shelves, on products themselves, or across both products and
screens on the bottom of the shelves to allow for dynamic
messaging to a consumer. FIG. 42 illustrates an example
block diagram of a system for communicating and distribut-
ing content according to one or more illustrative aspects of the
disclosure. In one example, one or more of the components of
FIG. 42 may be implemented by computing device 100 in
FIG. 27 and/or one or more of devices shown in FIGS. 2A-12.
Inthis example, a system 4200 of multiple continuous display
shelf edge label devices are shown in operation together. In
this example, there are four continuous display shelf edge
label devices. However, as discussed below, it is contem-
plated that any number of shelf edge label devices can be used
depending on the sizing of the shelves and products.

[0377] Each continuous display shelf edge label device
includes a single display area 4210A-4210D oriented along
an entire edge of a shelf 4230A-4230D. Further in this
example, shelves 4230A-B hold products 4260A-4260H,
wherein 4260A-B may be of a first type, 4260C-D may be of
a second type, 4260E-F may be of a third type, and so on, or
any combination thereof. Shelves 4230C-D hold products
4280A-H, wherein 4280A-B may be of a first type, 4280C-D
may be of a second type, 4280E-F may be of a third type, and
s0 on, or any combination thereof. The products 4260A-
4260H and 4280A-H are each encapsulated in packages
4250A-4250H and 4270A-4270H, respectively.

[0378] In one example, the displays 4210A-4210D can be
embedded into their respective shelves 4230A-4230D. The
shelves can be formed of any suitable material, and, in one
example, the shelves can be formed of a plastic material. This
allows for power to be sent over the air and through the
shelves in order to provide power to the packages 4250A-
4250H and 4270A-4270H. Additionally, a plastic shelf may
allow electronic signals to pass through and can be embedded
with other electric elements in addition to the displays
4210A-4210D. This allows for additional hardware to be
installed and integrated into the merchandising display sys-
tem, such as the various components discussed above and
herein. Additionally, plastic shelves can also be formed light-
weight for easier handling such that it is easier to clean, ship,
stock, or move, for instance, if products get lost behind the
shelves, etc.

[0379] Packages 4250A-4250H and 4270A-4270H can
include electronic display screens or

[0380] LEDs. In one example, the electronic display
screens or LEDs can located on the packages or embedded
therein. In other examples, the packages 4250A-4250H and
4270A-4270H can be provided with bi-stable or electro-
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phoretic displays to display any desired characters or images.
In certain examples, the packages 4250A-4250H and 4270A-
4270H can mostly consist of display such that a majority of
the package surface can display any desired characters or
images.

[0381] Inone example, single continuous displays 4210A-
4210D can be formed of multiple displays. For example each
single continuous display 4210A-4210D can include two
digital displays 4220A-H, one for each respective type of
product being offered for sale. Each of the displays 4220A-H
can provide information about the type of product above the
user interface. For example, display may provide information
on products 4260A-B, display provides information on prod-
ucts 4260C-D, display 4220C provides information on prod-
ucts 4260E-F, display 4220D provides information on prod-
ucts 4260G-H, display 4220E provides information on
products 4280A-B, display 4220F provides information on
products 4280C-D, display 4220G provides information on
products 4280E-F, and display 4220H provides information
on products 4280G-H. Displays 4210C-4210D may also dis-
play additional information, such as advertisements and pro-
motions. Additionally, displays 4210C-4210D can be config-
ured as user interfaces such that, for example, users can obtain
additional interactive product information at the shelf edge in
accordance with the examples discussed above in relation to
FIG. 41, e.g., the user interfaces can be provided with many
different views and a menu of products that can be selected or
can scan products to access the product information stored
therein.

[0382] Continuous display shelf edge label devices
4210A-D may be in communication with each other, products
4260A-H and 4280A-H, as well as corresponding packages
4250A-H and 4270A-H. For example, continuous display
shelf edge label device 4210 A may be in communication with
packages 4250A-D, continuous display shelf edge label
device 4210B may be in communication with packages
4250E-H, continuous display shelf edge label device 4210C
may be in communication with packages 4270A-D, and con-
tinuous display shelf edge label device 4210D may be in
communication with packages 4270E-H. Although illustra-
tively shown as a wireless communication, the transmission
path between continuous display shelf edge label devices
4210A-D and packages 4250A-H and 4270A-H may be a
wired communication path, through network 210 or in accor-
dance with the examples disclosed in relation to FIG. 39,
and/or in some other manner. Additionally, information, such
as pricing information, product data, and advertisements, can
be provided to the continuous display shelf edge label devices
4210A-D and packages 4250A-H and 4270A-H through net-
work and hub 39100 discussed above in relation to FIG. 39.

[0383] In accordance with one or more aspects of the
present disclosure, the various continuous display shelf edge
label devices could operate in unison for providing additional
information to a customer, e.g., product information, pricing
information, discount information, advertisements, and prod-
uct logos. By having the continuous display shelf edge label
devices arranged in side by side (4210A and 4210B or 4210C
and 4210D) orientation and stacked on top of each other like
shelves (4210A and 4210C or 4210B and 4210D), an array of
continuous display shelf edge label devices may be config-
ured, which can be configured to be combined together dis-
play a uniform image or video. In the illustrative example of
FIG. 42, there are four continuous display shelf edge label
devices arranged as an array of 2x2, two rows and two col-
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umns of continuous display shelf edge label devices. How-
ever, any of a number of additional arrangements may be
made, including, but not limited to 6x1, 4x1, 3x4, 3x3, and
4x4 configurations.

[0384] Additionally, the various continuous display shelf
edge label devices may work in unison with packages
4250A-H and 4270 A-H for providing additional information
to a customer or for drawing a customer’s attention. For
example, select packages from 4250A-H and 4270A-H could
be lit up to promote select products, wherein said lighting
may be coordinated by continuous display shelf edge label
devices 4210-4210D. Additionally, complementary products
may have their packages lit up using similar or complemen-
tary visual effects. In one example, packages 4250A-F may
be constantly lit up, packages 4250G-H may be lit up during
select time intervals, packages 4270A-D may be lit up when
continuous display shelf edge label device 4210C detects the
presence of a customer through a proximity sensor, packages
4270E-F may be lit up when a customer interacts with one or
more of the displays 4220A-H when configured as user inter-
faces, and packages 4270G-H may be lit up when a change in
product information, such as price, is effectuated at the user
interfaces or when the information is pushed out through the
network as is discussed herein.

[0385] In one example, the front-most packages of the
packages 4250A-H and 4270A-H and the forward facing
surfaces of the front-most packages can also be determined
such that only the forward facing surfaces of the front-most
packages are displaying information. For example, the front
and the rear of the plurality of shelves can be determined and
a group of front most packages are determined from the
plurality of packages. The front most packages can be con-
figured to form the continuous display and further the forward
facing surfaces of the front-most packages can be configured
to display the desired imagery. Additionally it is also contem-
plated that any of the multiple surfaces of the packages can
have a package digital display, such that the package can be
placed on the shelf in any orientation to form part of the
continuous display.

[0386] In accordance with one or more aspects of the
present disclosure, the various continuous display shelf edge
label device 4210A may communicate with products 4260 A-
D, continuous display shelf edge label device 4210B may
communicate with products 4260E-H, continuous display
shelf edge label device 4210C may communicate with prod-
ucts 4280A-D, and continuous display shelfedge label device
4210D may communicate with products 4280E-H. Although
illustratively shown as a wireless communication, the trans-
mission path between continuous display shelf edge label
devices 4210A-D and packages 4250A-H and 4270A-H may
be a wired communication path, through network 210, from
hub 39100, in accordance with any of the examples discussed
herein, and/or in some other manner.

[0387] The various continuous display shelf edge label
devices 4210A-D may work in unison with products
4260A-H and 4280 A-H for providing additional information
to a customer or to attract a customer’s attention. In one
example, a continuous display shelf edge label device may
send a trigger to the products above the continuous display
shelf edge label device, the trigger causing the products to
power on. In a second example, products 4260A-B are elec-
tronic devices and continuous display shelf edge label device
4210A may communicate a trigger to products 4260A-B to
power on the displays of the electronic devices. Continuous
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display shelf edge label device 4210A may communicate
such a trigger at select time intervals, upon detecting an
interaction between a customer and display 4220A, or when
continuous display shelf edge label device 4210 A detects the
presence of a customer through a proximity sensor. Addition-
ally, the continuous display shelfedge label devices 4210A-D
and products 4260A-H and 4280A-H can be powered on by
one or more hubs 39100 or the network as discussed herein.
Once the displays of electronic products 4260A-B have been
powered on in response to the trigger from continuous display
shelf edge label device 4210A, a customer may be able to
interact with the displays of electronic products 4260A-B
through display 4220A when configured as a user interface.
When configured as a user interface, the user may interact
with display 4220 A using any of the methodologies provided
in reference to FIG. 27. For example, user inputs on the
display 4220A may be transmitted to and mirrored on the
displays of products 4260A-B. The display 4220A may also
be updated with data received from products 4260A-B in
response to the user’s input, and this interaction may repeat
one or more times. This feature is discussed in detail below in
reference to FIGS. 44a-d.

[0388] FIG. 43 depicts another example block diagram of'a
system for communicating and distributing content according
to one or more illustrative aspects of the disclosure. The
example in FIG. 43 can have similar features and functional-
ity as the example above discussed in relation to FIG. 42. In
one example, one or more of the components of FIG. 43 may
be implemented by computing device 100 in FIG. 27, one or
more of devices shown in FIGS. 2A-12, and/or the examples
discussed in relation to FIG. 39. In this example, a single
continuous display shelf edge label device 43001 is shown.
Continuous display shelf edge label device 43001 can be
provided with any number of displays. In this example, con-
tinuous display shelflabel device 43001 can be provided with
two displays which again may or may not be configured also
as user interfaces and can be configured similarly as the
example discussed above in relation to FIG. 42. Display
43002 provides information on products 43006 A and 430068
and may also display a static or dynamic advertisement
43004. For example, the background of display 43002 may
display the logo representing the manufacturer of products
43006A and 43006B. Display 43003 can provide information
on products 43007A and 43007B. Also the background of
display 43003 may display the logo representing the manu-
facturer of products 43007A and 43007B, where the logo
displayed on the background of display 43003 may differ
from the logo displayed on the background of display 43002.
However, it is contemplated that the backgrounds of displays
43002 and 43003 may display additional information, such as
static images or streaming video of products 43006 A-B and
43007A-B, promotional content, good-will messages, adver-
tisements or any related information.

[0389] Products 43006A and 430068 are encapsulated in
packages 43004A and 43004B, respectively. Packages
43004A and 43004B can be each embedded with an elec-
tronic display screen or LEDs. Products 43006 A and 430068
may be powered by a receiver or transceiver within packages
43004A and 43004B. In one example, a continuous display
shelf edge label device 43001 may send a trigger to products
43006A-B and 43007A-B, the trigger causing the displays of
products 43006 A-B and 43007A-B to power on. Continuous
display shelf edge label device 43001 may communicate such
atrigger at select time intervals, upon detecting an interaction
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between a customer and one or more of displays 43002 and
43003, or when continuous display shelf edge label device
43001 detects the presence of a customer through a proximity
sensor. It is also contemplated that the content can be pushed
out to the to the continuous display shelf edge label device
43001 and the displays of products 43006 A-B and 43007 A-B
by the hubs 39100 or networks as discussed herein. Also the
hubs 39100 or networks as discussed herein can be configured
to power on the continuous display shelf edge label device
43001 and the displays of products 43006 A-B and 43007 A-B
either automatically or when certain conditions occur such as
when a customer is detected within a vicinity of the continu-
ous display shelf edge label device 43001.

[0390] Oncepowered, the displays of products 43006 A and
430068 may be dynamically configured with various static or
streaming messages by continuous display shelf edge label
device 43001 or the network. In one example, the display of
product 43006 A can display an advertisement and the display
of product 430068 displays the logo representing the manu-
facturer of products 43006A and 43006B. The displays on
products 43006 A and 43006B may alternatively include pro-
motional content, seasonal greetings, and/or general mes-
sages directed to consumers. Products 43007 A and 430078
may be powered by a receiver or transceiver in packages
43005A-B, respectively. Packages 43005A-B are each
embedded with an electronic display screen or LEDs. The
displays of products 43007A and 43007B may be dynami-
cally configured by continuous display shelf edge label
device 43001 to display static or stream video or images,
including information about the products, manufacturer, pro-
motional content, good-will messages, and/or advertisements
(shown).

[0391] Additionally, the displays on products 43006A-B
and 43007 A-B may be interactive.

[0392] Continuous display shelf edge label device 43001
may dynamically configure the displays of products
43006A-B and 43007 A-B. For example, promotional content
may dynamically be displayed on one or more of products
43006 A-B and 43007A-B when the presence of a consumer is
detected. A customer may then interact with the displays of
one of products 43006A-B and 43007A-B through displays
43002 or 43003. For example, user inputs on displays 43002
may be transmitted to and mirrored on the display of product
43006A. Display 43002 may then be updated with data
received from products 43006A in response to the user’s
input, and this interaction may repeat one or more times. This
feature is discussed in detail below in reference to FIGS.
44a-d.

[0393] Products 43006A-B and 43007A-B are encapsu-
lated in packages 43004A-B and 43005A-B, respectively.
The displays of packages 43004A-B and 43005A-B may be
powered from display shelf edge label device 43001. In one
example, the displays of packages 43004A-B and 43005A-B
may be consistently powered over the air. Consistent power-
ing over the air may be implemented via a highly resonant
wireless power transfer process. A coil of wire with a special
drive circuit may be placed in a base deck of a plastic shelving
unit that holds packages 43004A-B and 43005A-B and also
houses display shelf edge label device 43001. A small and
thin coiled antenna wire may be placed in a wall of each
product package 43004A-B and 43005A-B. Packages
43004 A-B and 43005 A-B may each intercept a portion of the
power that is wirelessly transmitted by the coiled wire via the
coiled antenna wire in each package. The intercepted power
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may then be used to operate the display or LED on the product
package or the displays on products 43006A-B and 43007 A-
B. In a second example, a continuous display shelf edge label
device 43001 may send a trigger to one or more of packages
43004A-B and 43005A-B, the trigger causing the displays of
packages 43004 A-B and 43005 A-B to power on. Continuous
display shelf edge label device 43001 may communicate such
atrigger at select time intervals, upon detecting an interaction
between a customer and one or more of user interfaces 43002
and 43003, or when continuous display shelf edge label
device 43001 detects the presence of a customer through a
proximity sensor.

[0394] Once powered, the displays of packages 43004A-B
and 43005A-B may be dynamically configured with various
static or streaming images or video by continuous display
shelf edge label device 43001. In one example, the packages
43004A-B and 43005A-B may be dynamically configured by
continuous display shelf edge label device 43001 to mirror
displays 43002 and 43003 by displaying the logo represent-
ing the manufacturer of products 43006A-B and 430078,
respectively. In another example, packages 43004A-B may
be dynamically configured by display shelf edge label device
43001 to display, along with the logo, other information
related to products 43006 A and 430068 (here, that the price
is only for a “Limited Time”). Packages 43004A-B and
43005A-B may display additional or alternative information,
such as a streaming video of a product within the package, a
related product, an advertisement, or any related information
thereof.

[0395] Though the displays of each of user interfaces
43002, products 43006 A and 430068, packages 43004 A and
430048 is shown to be self-contained, continuous display
shelf edge label device 43001 may dynamically configure one
or more of the aforementioned components to each display a
portion of the logo, product, or any other desired visual con-
tent. In this way, a larger display may be apportioned between
all of or any combination of the user interfaces 43002, prod-
ucts 43006A and 430068, and packages 43004A and
43004B. For example, packages 43005A-B cohesively dis-
play the logo of the manufacturer of products 43007A-B. In
place of the logo, a streaming video of a product could also be
apportioned across packages 43005A-B. Similarly, a larger
display may be apportioned between all of or any combina-
tion of the displays 43003, products 43007 A-B and packages
43005A-B. In one example, continuous display shelf edge
label device 43001 may apportion a display across both dis-
plays 43001 and 43003, as well as the products and packages
corresponding to these user interfaces. Thus, the comprehen-
sive visual display would be apportioned between all of or any
combination of the user interfaces 43002 and 43003, products
43006A-B and 43007A-B, and packages 43004A-B and
43005A-B, wherein each component may simultaneously
output a different part of the visual display.

[0396] Continuous display shelf edge label device 43001
may also dynamically coordinate with one or more additional
continuous display shelf edge label devices to create a
dynamic display that spans across the user interfaces, prod-
ucts, and packages of multiple continuous display shelf edge
label devices. Thus, a static image or streaming video of a
product, a manufacturer’s logo, or any related content would
then be apportioned between multiple continuous shelf edge
label devices, as well the user interface(s), product(s), and
package(s) corresponding to each continuous shelf edge label
device.
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[0397] Inoneexample, continuous display shelf edge label
43001 or other sensors placed proximately to the continuous
display shelf edge label 43001 may detect the presence of a
consumer through a proximity sensor. Continuous display
shelf edge label 43001 may then send triggers to packages
43004 A-B, as well as neighboring or surrounding continuous
display shelf edge labels. The neighboring and/or surround-
ing continuous display shelf edge labels may then send acti-
vation triggers to their corresponding packages. Continuous
display shelf edge label 43001 may then apportion a stream-
ing video among itself and the surrounding continuous dis-
play shelf edge labels. Each continuous display shelf edge
labels may then further sub-divide the apportioned video
between its packages. Alternatively, continuous display shelf
edge label 43001 may control apportioning among all of the
surrounding continuous display shelf edge label and their
corresponding packages.

[0398] The displays or the continuous display formed by
the packages and shelf edge displays allow for a dynamic
sizing of the desired message in the retail setting. For
example, when the planogram changes, the size of the shelf
edge label can be changed. Also the various displays can be
formed as either one large screen to display one continuous
message or can be separated into various screens to display
various messages. Additionally, the displays or the continu-
ous display formed by the packages and shelf edge displays
could be paid for by the retailer by renting out the space to the
distributor of the products.

[0399] The continuous display shelf edge labels may fur-
ther be integrated with software applications. For example, a
user may download and install a software application on a
mobile device, such as a cellular device. The software appli-
cation may be associated with one or more retailers, and the
user may use the software application to catalog one or more
items that the user wishes to purchase or view. For example,
the software application may be associated with a grocery
store, and the user may use the software application to store a
grocery list. The software application may additionally or
alternatively be associated with an electronics retailer, and the
user may use the software application to store a list of elec-
tronic devices that the user wants to analyze.

[0400] The user may launch the software application upon
entering designated premises, such as the grocery store or the
electronics retailer. The software application may scan the
grocery list and determine the locations of each of the items
on the grocery list in relation to the continuous display shelf
edge label devices that are populated throughout the store.
Such information may alternatively be stored by the software
application upon initial list entries made by the user (i.e. prior
to the user launching the software application in the grocery
store). The software application may then establish wireless
communications with the one or more continuous display
shelf edge label device that hold the one or more items on the
grocery list as the user approaches the items.

[0401] For example, the software application may deter-
mine that a first item on the user’s list is located in a first aisle,
on a first plastic shelf housing a first continuous display shelf
edge label device. The software application may track the
user’s location within the store and detect when the user
enters the first aisle. The software application may then estab-
lish a wireless connection to the first continuous display shelf
edge label device. As the user enters the first aisle, the soft-
ware application may sent a signal to the first continuous
display shelf edge label device. The first continuous display
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shelf edge label device may then initiate a predetermined
display utilizing the continuous display shelf edge label
device itself, the surrounding continuous display shelf edge
label devices, one or more packages and/or product displays
on the continuous display shelf edge label device, and/or one
or more package and/or product displays on the surrounding
continuous display shelf edge label devices. For example,
continuous display shelf edge label 43001 may utilize a
chase-light effect to direct the user to product 43006 A. This
may include displaying various graphical messages or
images, such as arrows, to help direct the user to the first item
on the list. Additionally, a package encapsulating an item
matching the first item on the user’s list may be activated, thus
drawing the user’s attention. Alternatively or in addition, the
contiguous display shelf edge labels can be provided with a
speaker, which can alert the user with an audible alarm to
direct the user to the item on the list.

[0402] A comprehensive visual display may be launched
by the first continuous display shelf edge label device upon
detection of the user entering the first aisle. Such a compre-
hensive visual display would be apportioned between all of or
any combination of the user interfaces 43002 and 43003,
products 43006 A-B and 43007 A-B, and packages 43004 A-B
and 43005A-B, wherein each component may simulta-
neously output a different part of the visual display. The
packages of complementary items may also be activated in a
coordinating manner. For example, the retailer may utilize
coordinating displays to up-sell or cross-sell different prod-
ucts based on the retailer’s preferences (such as directing a
user to a retailer’s generic brand in lieu of the brand name
item on the user’s list).

[0403] The software application may continue to track the
user’s location within the store as the user traverses the dif-
ferent aisles. Upon the user’s entering of an aisle, the software
application may cross-reference the items on the user’s list
and the items stored in the aisle. If one or more items on the
user’s list or any items complementary to items on the user’s
list are stored in the user’s current aisle, the software appli-
cation may establish a wireless communication with one or
more continuous display shelfedge label devices in the user’s
current aisle, and an appropriate display may be launched
directing the user to the item on the list or a complementary
item. A complementary item may items that are commonly
purchased together. For example, if the user’s grocery list
indicates that the user will be purchasing peanut butter, the
visual display may be targeted to drawing the user’s attention
to the shelfholding bread. The complementary item may also
be a similar item on sale, aretailer’s house brand item, an item
that the retailer is attempting to up-sell, etc.

[0404] FIGS. 44a-dillustrate exemplary states of the screen
of an electronic product and the display of a user interface
within the continuous display shelf edge label. A portion of
continuous display shelf edge label device 44001 has been
configured as user interface 44002a. The continuous display
shelf edge label device 44001 may work in unison with the
product 44003 to provide additional information to a cus-
tomer or to attract a customer’s attention. In FIGS. 44a-d,
only one exemplary continuous display shelf edge label
device 44001 and one product 44003 are shown. However,
any number of continuous display shelf edge labels and prod-
ucts may be configured to interact as described herein.
[0405] In one example, product 44003 is an electronic
device with a digital display screen. Continuous display shelf
edge label device 44001 may communicate a trigger to prod-
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uct 44003 to power on the display 44004a of the electronic
device 44003. Alternatively, the display 44004a of the elec-
tronic device 44003 may remain consistently or constantly
powered. Continuous display shelf edge label device 44001
may communicate such a trigger at select time intervals, upon
detecting an interaction between a customer and continuous
display shelf edge label device 44001, or when continuous
display shelf edge label device 44001 detects the presence of
a customer through a proximity sensor. Additionally, product
44003 can be powered on by one or more hubs 39100 or the
network as discussed herein.

[0406] In addition to sending a trigger to the electronic
product 44003, continuous display shelf edge label device
44001 may configure at least a portion of the display of
continuous display shelf edge label device 44001 to be a user
interface 44002a. Once the display 44004a of electronic
product 44003 has been powered on in response to the trigger
from continuous display shelf edge label device 44001 (or
one or more hubs 39100 or the network), the display 44004a
may show a default screen. This default screen may also be
replicated on user interface 44002q. The default screen may
include an icon that, when selected by a user, brings up a
home menu screen. The default screen may additionally or
alternatively include advertisements, other promotional con-
tent, or information about electronic product 44003. A cus-
tomer may then interact with the display 44004a of electronic
product 44003 through user interface 44002a (for example,
using any of the methodologies provided in reference to FIG.
27).

[0407] If the user selects the icon displayed on the default
home screen through user interface 440024, the selection may
be transmitted from the continuous display shelf edge label
device 44001 to the electronic product 44003. The display
screen 44004a of electronic product 44003 may then transi-
tion to the display screen 440045, showing the home menu
screen, in response to the user selection. Electronic product
44003 may then transmit the data required for the display of
the home menu screen to the user interface 44002a. Alterna-
tively, this data may already be stored in continuous display
shelf edge label device 44001. In response to receiving the
data, the display in user interface 44002a may then transition
to the display in user interface 440025. User interface 440025
is now mirroring the display screen 440045 of product 44003
by displaying the same home menu screen as electronic dis-
play 440045. The user may then select an item from the home
screen menu (currently shown on both display screen 440045
of product 44003 and the display in user interface 440025)
through the user interface 440025. The user’s selection may
be transmitted from user interface 4400254 to electronic prod-
uct 44003. In response to receiving the user’s selection, the
electronic display 440045 on product 44003 may transition to
electronic display 44004c¢. Electronic display 44004¢ shows a
graphic associated with the item selected by the user through
user interface 440025. The data required for the display of the
graphic associated with the selected item may then be trans-
mitted from electronic product 44003 to user interface
44002b. The data may be transmitted via continuous display
shelf edge label device 44001. In response to receiving the
data, the display on user interface 440025 may then transition
to the display shown on user interface 44002¢. User interface
44002¢ is now mirroring electronic display 44004¢ by dis-
playing the graphic associated with the selected item. This
type of interaction may continue until terminated by the user.
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[0408] In one aspect, this disclosure includes a display
management system having a mechanism that may be con-
figured to move in response to a product being removed from
the display management system. The display management
system may additionally have a sensor that outputs motion
data in response to movement of the mechanism. Further, the
display management system may have a control circuit that
receives the motion data and communicates the motion data
to a remote processor if it exceeds a threshold value. Addi-
tionally, the display management system may have a non-
transitory computer-readable medium comprising computer-
executable instructions that may be executed by the remote
processor to calculate the current position of the mechanism
from the motion data, and calculate the number of products
removed from the display management system based on the
position of the mechanism.

[0409] In another aspect, this disclosure includes a display
management system that may have a mechanism configured
to move in response to a product being removed from the
display management system. The display management sys-
tem may further have a sensor that outputs motion data in
response to movement of the mechanism. Additionally, the
display management system may have a transmitter circuit
that transmits the motion data to a remote processor, and a
non-transitory computer readable medium comprising com-
puter-executable instructions that may be executed by the
remote processor to calculate the current position of the
mechanism and calculate a product removal pattern.

[0410] Inyetanother aspect, this disclosure includes a non-
transitory computer-readable medium comprising computer-
executable instructions that when executed by a processor
may be configured to receive sensor data from sensors asso-
ciated with one or more display management systems. Addi-
tionally, the sensor data may be used to calculate a number of
products removed from the one or more display management
system, and may be used to detect product removal pattern
based on the number of products removed from the display
management systems.

[0411] In another aspect, a method and apparatus for pro-
viding information along a shelf edge of a retailer is provided.
On a display configured to be oriented along an edge of a shelf
of a retailer, a first user interface including first information
about a first product on the shelf is provided. At least one
second user interface including at least one second informa-
tion about at least one second product on the shelf'is provided
on the display. An individual is permitted to edit a parameter
of the first user interface and/or the at least one second user
interface. The parameter may include at least one of: a size of
the user interface on the display, a shape of the user interface
on the display, and a location of the user interface on the
display. The first information and the at least one second
information may be outputted concurrently to the display.
[0412] In one example, a system can include a plurality of
end-point devices associated with a product shelf configured
to display product, and a plurality of hubs each positioned
adjacent to one or more of the plurality of end-point devices.
The one or more of the plurality of end-point devices can be
configured to detect and transmit inventory information to a
predetermined adjacent hub of the plurality of hubs, and the
one or more of the plurality of end-point devices can be
configured to receive and display price information or prod-
uct information from a predetermined hub of the plurality of
hubs. The plurality of hubs can be each configured to perform
one or more of the following: receive inventory information
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from one or more of the plurality of endpoint devices, provide
one or more alerts depending on the received inventory infor-
mation, to transmit inventory information to a network,
receive price information and product information and to
transmit the price information and product information to one
or more of the plurality of end-point devices, to communicate
with the plurality of end-point devices via a low energy trans-
mission protocol, and in one example, the low energy trans-
mission protocol can be one or more of Bluetooth, Bluetooth
low energy or ISM.

[0413] The end-point devices can include one or more of
the following: product door sensors, peg-hook security sen-
sors, inventory-measuring pusher sensors, electronic shelf
label displays, or interactive touchscreen displays. The one or
more of the end-point devices are configured to send a peri-
odic transmission to a predetermined one of the plurality of
hubs indicating a status. One or more of the end point devices
can include a product pusher and can be configured to detect
the position of the product pusher.

[0414] The plurality of hubs can be configured to calculate
a number of products based on the inventory information
received from the one or more end-point devices. The number
of'products calculated by the plurality of hubs can be received
by the network, and the network can calculate the number of
products in a facility. The plurality of hubs can be configured
to transmit one or more of a message, audio, or visual indi-
cator upon the detection of a predetermined rate of products
being displaced from a product shelf. The plurality of hubs
can be configured to transmit one or more of a message,
audio, or visual indicator upon the detection of a predeter-
mined level of product. The plurality of hubs can be config-
ured to aggregate and accumulate inventory information and
transfer the inventory information to the network. The plural-
ity of hubs can be configured to monitor the end-point devices
and report statuses of the end-point devices. At least one of the
plurality of hubs can be configured to track the position of one
or more of the end-point devices, and the at least one of the
plurality of hubs can be configured to detect a possible occur-
rence of a theft based on a change in position of the one or
more of the end-point devices or calculate an inventory level
based on the position of the one or more of the end-point
devices. The plurality of hubs can each comprise a series of
indicator lights configured to illuminate when predetermined
conditions occur. The plurality of hubs can be configured to
update software or operating systems of the end-point
devices. The plurality of hubs can be configured to send
selected information to the end-point devices at predeter-
mined times.

[0415] A portal for viewing the inventory information
received from one or more of the plurality of end-point
devices and for modifying the price information and product
information transmitted to the one or more end-point devices
may also be provided. A network can be configured to receive
the inventory information, and the network can be configured
to request additional inventory based on the inventory infor-
mation received from one or more of the plurality of end-
point devices. The network can be configured to receive the
inventory information and send notifications once an inven-
tory level has reached a predetermined value.

[0416] In another example, a method may include one or
more of: providing a plurality of end-point devices associated
with a product shelf configured to display product, providing
a plurality of hubs and positioning each of the plurality of
hubs adjacent to one or more of the plurality of end-point
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devices, configuring one or more of the plurality of end-point
devices to transmit inventory information to a predetermined
adjacent hub of the plurality of hubs or to receive price or
product information from a predetermined hub of the plural-
ity ofhubs, configuring each of the plurality ofhubs to receive
inventory information from one or more of the plurality of
end-point devices, to transmit inventory information to the
network, to calculate a number of products based on the
received inventory information, to transmit the number of
products to the network, and to communicate with the plural-
ity of end-point devices via a low energy transmission proto-
col, configuring a network for receiving and transmitting
information to the plurality of hubs and to calculate a total
number of products within a facility and configuring the
network to receive price information and to transmit the price
information to one or more of the plurality of end-point
devices.

[0417] Additionally the method may also include one or
more of configuring the end-point devices as one or more of
the following: product door sensors, peg-hook security sen-
sors, inventory-measuring pusher sensors, electronic shelf
label displays, and touchscreen displays, configuring one or
more of the end-point devices to send a periodic transmission
to a predetermined one of the plurality of hubs indicating a
status. One or more of the end point devices may include a
product pusher and the method may include detecting the
position of the product pusher.

[0418] The method may also include one or more of the
following: configuring the plurality of hubs to transmit one or
more of a message, audio, or visual indicator upon detection
of a predetermined rate of products being displaced from a
product shelf, to aggregate and accumulate the inventory
information and transfer the inventory information, configur-
ing the low energy transmission protocol as one or more of
Bluetooth, Bluetooth low energy or ISM, configuring the
plurality of hubs to monitor the end-point devices and report
statuses of the end-point devices, configuring at least one of
the plurality of hubs to track the position of one or more of the
end-point devices, configuring the at least one of the plurality
of hubs to detect a possible occurrence of a theft based on a
change in position of the one or more of the end-point devices
or to calculate an inventory level based on the position of the
one or more of the end-point devices, providing each of the
plurality of hubs with a series of indicator lights configured to
illuminate when predetermined conditions occur, configuring
the hubs to update software or operating systems of the end-
point devices configuring the plurality of hubs to update
software or operating systems of the end-point devices, and
configuring the plurality of hubs to send selected information
to the end-point devices at predetermined times.

[0419] The method may also include providing a portal for
viewing the inventory information received from one or more
of the plurality of end-point devices and for modifying the
price information and product information transmitted to the
one or more end-point devices, configuring a network to
receive the inventory information and configuring the net-
work to request additional inventory based on the inventory
information received from one or more of the plurality of
end-point devices, configuring a network to receive the inven-
tory information and send notifications once an inventory
level has reached a predetermined value.

[0420] Another example method may include one or more
of the following: configuring a network for receiving and
transmitting information to a plurality of hubs, configuring
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one or more plurality of end-point devices to transmit inven-
tory information to a predetermined adjacent hub of the plu-
rality of hubs or to receive price or product information from
apredetermined hub of the plurality of hubs, configuring each
of' the plurality of hubs to receive inventory information from
one or more of the plurality of end-point devices, to transmit
inventory information to the network, to calculate a number
of products based on the received inventory information, to
transmit the number of products to the network, to receive
price information and to transmit the price information to one
or more of the plurality of end-point devices, and to commu-
nicate with the plurality of end-point devices via a low energy
transmission protocol.

[0421] In one aspect, a system for forming a continuous
display between one or more electronic label devices posi-
tioned along a product shelf and a plurality packages stored
on the product shelf can be provided, where the plurality of
packages comprise embedded displays. The electronic label
devices may be configured to receive a streaming video and
apportion the streaming video between the one or more elec-
tronic label devices and the plurality of packages. The one or
electronic label devices may send an activation trigger to the
plurality of packages. The activation trigger may be sent
when one or more electronic label devices detect a presence
of a user through a proximity sensor. The plurality of pack-
ages may each encapsulate a product and the products may
comprise display screens. The one or more electronic label
devices can send activation triggers to the display screen of
the product of each of the plurality of packages. The activa-
tion trigger to the display screen of the product of one or more
of'the plurality of packages may be sent when a user interacts
with one or more electronic label devices. The user may
interact with the display screen of a product through one or
more electronic label devices.

[0422] Inone example, the system may comprise a second
product shelf vertically adjacent to the product shelf and a
second electronic label device positioned along a bottom of
the second product shelf, the second electronic label device
comprising one or more electronic displays. The one or more
electronic displays of the product shelf and the one or more
electronic displays of the second product shelf may form a
continuous display. The system may further comprise a sec-
ond plurality of packages connected to the second electronic
label device, wherein each of the second plurality of packages
is stored on the second product shelf and comprises an
embedded display. The one or more electronic displays of the
product shelf, the one or more electronic displays of the
second product shelf, the plurality of displays, and the second
plurality of embedded displays may form a continuous dis-
play. The electronic label device may output a streaming
video to the continuous display upon detecting a presence of
a user through a proximity sensor. In one instance, the front-
most packages of the packages and the forward facing sur-
faces of the front-most packages are determined such that
only the forward facing surfaces of the front-most packages
form the continuous display.

[0423] In one aspect, a system for forming a continuous
display along a first electronic label device positioned along a
bottom of a first product shelf, a second electronic label
device positioned along a bottom of a second product shelf, a
first group of packages stored on the first product shelf and
comprising a first group of electronic displays, and a second
group of packages stored on the second product shelf and
comprising a second group of electronic displays is provided.
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The first electronic label device may be configured to appor-
tion a streaming video among each of'the first electronic label
device, the second electronic label device, the first group of
electronic displays, and the second group of electronic dis-
plays. Each of the first electronic label device, the second
electronic label device, the first group of electronic displays,
and the second group of electronic displays may be config-
ured to simultaneously output a different portion of the
streaming video. Front-most packages of the first group of
packages and the second group of packages and the forward
facing surfaces of the front-most packages may be deter-
mined such that only the forward facing surfaces of the front-
most packages form the continuous display.

[0424] In one aspect, a method for displaying a first video
on a first electronic label device embedded along a bottom of
a first product shelf, displaying a second video on a second
electronic label device embedded along a bottom of'a second
product shelf, sending, by the first electronic label device, a
first activation trigger to a first set of packages stored on and
positioned at a front of the first product shelf, sending, by the
second electronic label device, a second activation trigger to
a second set of packages stored on and positioned at a front of
the second product shelf, apportioning, by the first electronic
label device, a streaming video between each of the first
electronic label device, the second electronic label devices,
the first set of packages, and the second set of packages; and
simultaneously displaying, by each of the first electronic label
device, the second electronic label devices, the first set of
packages, and the second set of packages, a different portion
of the streaming video such that each of the first electronic
label device, the second electronic label devices, the first set
of packages, and the second set of packages form a continu-
ous display, is provided. The first electronic label device may
send the first activation trigger in response to detecting a
presence of a user through a proximity sensor. The first elec-
tronic label device may detect a presence of a user through a
proximity sensor and sends a trigger to the second electronic
label device. The second electronic label device may send the
second activation trigger in response to receiving the trigger
from the first electronic label device.

[0425] In one aspect, a merchandise display system com-
prising a plurality of shelves each shelf comprising a shelf
digital display positioned along an edge of a shelf of a retailer
to form a plurality of shelf digital displays, and a plurality of
packages placed on the plurality of shelves each package
having a package digital display to form a plurality of pack-
age digital displays, is provided, wherein the plurality of shelf
digital displays and the plurality of package digital displays
are configured to form a continuous display, wherein the
continuous display is configured to form a uniform display to
display one of price, advertisements, or messaging. The pack-
age digital displays may comprise e-ink. Power may be sent
over the air through the plurality of shelves to the plurality of
shelf digital displays. The plurality of shelves may be config-
ured to interact with the plurality of packages. The plurality of
shelves may define a front and a rear and wherein a group of
front most packages are determined from the plurality of
packages and wherein the front most packages are configured
to form the continuous display. A front surface of each of the
group of front most packages may be determined for forming
the continuous display. The plurality of packages may have
multiple surfaces and each of the surfaces may have a package
digital display such that the package can be placed on the
shelf in any orientation to form part of the continuous display.
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[0426] In one aspect, an apparatus for directing a user to
one or more items is provided. The apparatus may comprise a
processor and memory storing computer readable instruc-
tions that, when executed by the processor, cause the appara-
tus to store one or more items for purchasing or viewing,
determine a location of one or more shelf edge electronic
displays associated with the one or more items within a facil-
ity, detect a user’s computing device within the facility and
determine whether the user is in proximity to the one or more
shelf edge electronic displays associated with the one or more
items, and direct the user to the one or more items by altering
the one or more shelf edge electronic displays or altering an
electronic display of the one or more items when the user is in
proximity to the one or more items. The apparatus may further
be configured to direct the user to items similar or related to
the one or more items by altering the one or more shelf edge
electronic displays or altering an electronic display of the one
or more items when the user is in proximity to the one or more
items. The apparatus may further be configured to determine
that the one or more items are on a shopping list stored on a
mobile device associated with the user.

[0427] In another example, one or more non-transitory
computer-readable media having instructions stored thereon
that, when executed, cause at least one computing device to
perform the methods discussed herein.

[0428] The various features described above are merely
non-limiting examples, and can be rearranged, combined,
subdivided, omitted, and/or altered in any desired manner.
The true scope of this patent should only be defined by the
claims that follow.

What is claimed is:

1. A system comprising:

aproduct shelfhaving an electronic label device positioned
along a bottom of the product shelf; the electronic label
device comprising one or more electronic displays;

a plurality of packages connected to the electronic label
device, wherein each of the plurality of packages is
configured to be stored on the product shelf and com-
prises an display;

wherein the one or more electronic displays and each dis-
play of the plurality of packages forms a continuous
display.

2. The system of claim 1 wherein the electronic label
device receives a streaming video and apportions the stream-
ing video between each of the one or more electronic displays
and the plurality of packages.

3. The system of claim 1 wherein the electronic label
device sends an activation trigger to one or more of the plu-
rality of displays.

4. The system of claim 3 wherein the electronic label
device sends the trigger upon detecting a presence of a user
through a proximity sensor.

5. The system of claim 1 wherein each of the plurality of
packages encapsulates a product, the product comprising a
display screen.

6. The system of claim 5 wherein the electronic label
device sends an activation trigger to the display screen of the
product of one or more of the plurality of packages.

7. The system of claim 6, wherein the electronic label
device sends the activation trigger upon a user interacting
with one of the electronic displays.

8. The system of claim 7, wherein a user may interact with
the display screen through the one of the electronic displays.
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9. The system of claim 1 further comprising a second
product shelf vertically adjacent to the product shelf and a
second electronic label device positioned along a bottom of
the second product shelf, the second electronic label device
comprising one or more electronic displays.

10. The system of claim 9 wherein the one or more elec-
tronic displays of the product shelf and the one or more
electronic displays of the second product shelf form a con-
tinuous display.

11. The system of claim 9, further comprising a second
plurality of packages connected to the second electronic label
device, wherein each of the second plurality of packages is
stored on the second product shelf and comprises an embed-
ded display.

12. The system of claim 10, wherein the one or more
electronic displays of the product shelf, the one or more
electronic displays of the second product shelf, the plurality
of displays, and the embedded displays in each of the second
plurality of packages form a continuous display.

13. The system of claim 10, wherein the electronic label
device outputs a streaming video to the continuous display
upon detecting a presence of a user through a proximity
sensor.

14. The system of claim 1 wherein front-most packages of
the packages and forward facing surfaces of the front-most
packages are determined such that only the forward facing
surfaces of the front-most packages form the continuous dis-
play.

15. The system of claim 1 wherein the one or more elec-
tronic displays and each display of'the plurality of packages is
configured to be altered to direct a user to one or more items
stored on the user’s computing device.

16. A system comprising:

a first product shelf comprising a first electronic label
device positioned along a bottom of the first product
shelf;

a second product shelf vertically adjacent to the first prod-
uct shelf, the second product shelf comprising a second
electronic label device positioned along a bottom of the
second product shelf;

a first group of packages stored on the first product shelf
and connected to the first electronic label device, the first
group of packages comprising a first group of electronic
displays; and

a second group of packages stored on the second product
shelf and connected to the second electronic label
device, the second group of packages comprising a sec-
ond group of electronic displays;

wherein the first electronic label device, the second elec-
tronic label device, the first group of electronic displays,
and the second group of electronic displays form a con-
tinuous display.

17. The system of claim 16, wherein the first electronic
label device apportions a streaming video among each of the
first electronic label device, the second electronic label
device, the first group of electronic displays, and the second
group of electronic displays.

18. The system of claim 16, wherein each of the first
electronic label device, the second electronic label device, the
first group of electronic displays, and the second group of
electronic displays simultaneously outputs a different portion
of the streaming video.

19. The system of claim 16 wherein front-most packages of
the first group of packages and the second group of packages
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and forward facing surfaces of the front-most packages are 26. The merchandise display system of claim 25 wherein
determined such that only the forward facing surfaces of the the package digital displays comprise e-ink.
front-most packages form the continuous display. 27. The merchandise display system of claim 25 wherein
20. The system of claim 16 wherein one or more of the first power is sent over the air through the plurality of shelves to
electronic label device, the second electronic label device, the the plurality of shelf digital displays.
first group of electronic displays, and the second group of 28. The merchandise display system of claim 25 wherein
electronic displays are configured to be altered to direct a user the plurality of shelves are configured to interact with the
to one or more items stored on the user’s computing device. plurality of packages.
21. A method comprising: 29. The merchandise display system of claim 25 wherein
displaying a first video on a first electronic label device the plurality of shelves define a front and a rear and wherein
embedded along a bottom of a first product shelf; a group of front most packages are determined from the
displaying a second video on a second electronic label plurality of packages and wherein the front most packages are
device embedded along a bottom of a second product configured to form the continuous display.
shelf; 30. The merchandise display system of claim 29 wherein a
sending, by the first electronic label device, a first activa- front surface of each of the group of front most packages is
tion trigger to a first set of packages stored on and posi- determined for forming the continuous display.
tioned at a front of the first product shelf; 31. The merchandise display of claim 25 wherein the plu-
sending, by the second electronic label device, a second rality of packages have multiple surfaces and each of the
activation trigger to a second set of packages stored on  surfaces have a package digital display such that the package
and positioned at a front of the second product shelf; can be placed on the shelf in any orientation to form part of the
apportioning, by the first electronic label device, a stream- continuous display.
ing video between each of the first electronic label 32. The merchandise display of claim 25 wherein one or
deVice, the second electronic label deViCGS, the first set more ofthe plurality of Shelfdlgltal displays are Conﬁgured 1o
of packages, and the second set of packages; and be altered to direct a user to one or more items stored on the
simultaneously displaying, by each of the first electronic user’s computing device.
label device, the second electronic label devices, the first 33. An apparatus comprising:
set of packages, and the second set of packages, a dif- a processor; and
ferent portion of the streaming video such that each of memory storing computer readable instructions that, when
the first electronic label device, the second electronic executed by the processor, cause the apparatus to:

label devices, the first set of packages, and the second set
of packages form a continuous display.

22. The method of claim 21, wherein the first electronic
label device sends the first activation trigger in response to
detecting a presence of a user through a proximity sensor.

23. The method of claim 21, wherein the first electronic
label device detects a presence of a user through a proximity
sensor and sends a trigger to the second electronic label
device.

24. The method of claim 23, wherein the second electronic
label device sends the second activation trigger in response to
receiving the trigger from the first electronic label device.

25. A merchandise display system comprising:

a plurality of shelves each shelf comprising a shelf digital
display positioned along an edge of a shelf ofa retailer to
form a plurality of shelf digital displays;

a plurality of packages placed on the plurality of shelves
each package having a package digital display to form a
plurality of package digital displays;

wherein the plurality of shelf digital displays and the plu-
rality of package digital displays are configured to form
a continuous display, wherein the continuous display is
configured to form a uniform display to display one of
price, advertisements, or messaging. L

store one or more items for purchasing or viewing;

determine a location of one or more shelf edge electronic
displays associated with the one or more items within a
facility;

detect a user’s computing device within the facility and

determine whether the user is in proximity to the one or
more shelf edge electronic displays associated with the
one or more items; and

direct the user to the one or more items by altering the one

or more shelf edge electronic displays or altering an
electronic display of the one or more items when the user
is in proximity to the one or more items.

34. The apparatus of claim 33 wherein the apparatus is
further configured to direct the user to items similar or related
to the one or more items by altering the one or more shelfedge
electronic displays or altering an electronic display of the one
ormore items when the user is in proximity to the one or more
items.

35. The apparatus of claim 33, wherein the apparatus is
further configured to determine that the one or more items are
on a shopping list stored on a mobile device associated with
the user.
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