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(57) ABSTRAC

A computer system and method for offering coupons to a
user 1s provided herein. The computer system includes a
coupon oflering server. The coupon offering server includes
a shopping container 1mage processor configured to detect a
pre-purchase item in shopping container image data. The
shopping container image processor includes an object
detector module and a barcode detector module. The object
detector module 1s configured to generate first detected 1tem
data, wherein the first detected item data includes an item
detected 1n the shopping container image data using an
object detection technique. The barcode detector module 1s
configured to generate second detected item data, wherein
he second detected 1tem data includes an 1item detected 1n
he shopping container image using a barcode detection
echnique. The computer system also includes a coupon
matcher engine. The coupon matcher engine 1s configured to
receive the first and second detected item data from the
shopping container 1mage processor and generate matched

coupon data using the first and second detected item data.

rr r*-ll'.-ll:-h'. o

i & d ke
ir oo
)

.

rr

R g

T
D
r*l*q'*q'#q'q'ﬂr-ll-ll-l'q'-ll

T

ir
-h‘rq'-h-h-h-h-h-h-h-h#-h-h#

i

b
o M M
Mo x M
L

Foy)

XN
XN N
:!xix'l

o,
- ]
o,

e,
F A ]
X,
- |

T M M
) !x:xx e N
L

b b o4 a4 oy xox
o dr vk ry
dpdrd d
o d o dr o d d A
a dr o d o d

rhk bk rrkirnw
i dr

L P B S S A

L
LN N

rd ¥ rrrr
r:#*-t*-t*-t'-t*-h*-t'h
:-h:-u-"'-t"ﬂ-t*-t*-ﬁ-*q-'
P S
e ey

ik kxrrxrw
I

LN



Patent Application Publication  May 2, 2024 Sheet 1 of 9 US 2024/0144314 Al

+ &+ &+ &+ & 4+ + &+ & & 4
LAt bl b b aC b b WP

A
L .

- '

'J

_____ O » y
boa . - e .
. . . . . 0 ‘ r - N '
3 L " S
.4.? . R kl' l'---:I-' 'rr
' . ,-:‘: [ . P EE L . . ) .: -‘J-':.: ? 'ﬂ‘ ’ l..-'
-k 10 ._.-;':‘::ﬁ'."tllkﬁl'l‘.l.:.-' R ..:i . . o L -.i:'
B oy O L __ .
. . . CL . . . . . . . .*...'. . 2 .
. . '-I'_' . . N .......‘. .
e o s L o
L . L R
o N E: :
- L] +
- et -k
1 .;.. . .....

4.1 °

"

-

L

ol il SR
%

LI D e R |

. . SRR
wdﬂﬂl{'ﬂ#ﬂ#ﬂ# o2t
- a L]
. - .

- .

S .'5.. o ST ' '.'Hﬂ?
LT r o . . . .'.. . . . . . - . . . N T . - .
o AN T . : . ':ﬂ ..::,‘.'{ RO
. :

]
5

'
L ]
[ ]

a_n_8_5 8 _8_ 5 = 3 . b " b
‘.' - I‘.J.‘ J.J.*‘# -hl #_“r--'m"""."""* .‘4 "l "4 -1' .
. r -

3
4t

Attt SCCCOUOCU TN

TJ
oL
- -r‘- - - - - -
. . . . .
. . . . . . .
;j“‘-"ﬁ-‘-.'r#b"
"

ol e Ly AT
n
.
L
r-l
y
.
[ ]

.o . LR g R T
R DA

A

L

- . . . . . ’
- . . . . ‘..it . . .
............. . . .. . . P . . . . . . e ey . . - N N -
dp dp dp Jp iy & ..*.-..-.’.'..ﬁ'.‘f‘f‘f"‘_{‘fll'li'"1"‘4'._1'.‘1"‘1'._1.1.l.l.!.l.l _'II|l .‘.}‘ L ..:. In 'l-"'#'-_-" q.-.I'|-.‘| 'l"“l- a-.-‘_
'l . . . . 'I . .' " 'l. - . . »
T T e e ey e "-"-': -.-.‘l-'-.l-"I'l-‘l-'. i : * -:r
AR R R IR A e i 3R
| N S E RN .
¥ R b A x --‘-- A - L ] LR
I f I'l."'l. » 4 0 l‘# '{ L) I. k
- e RGO s X RS
e e I e bR IR ¥ 3 N
RS A 1 X SO . oy W
o U N R . . e e S e P I . . . . . . . ) . e aE Y
o .‘.'.'."-"-*'.""."'."."-.".."."..'1"'*##‘_ A R R e f'.f.f.f:_':: ' o el nnleie e inieinininininin’y o] :: ' T :: e, ._._;.'-*;';:‘- . ':'{5 K
ot T N w T el
-. ' .
el

&

44 &

R,
Tl 'L-':' - [] ¥
!‘II"J"_.‘:"-'*! MYl L B
- .

- i

P

44

c . #I#._-r._-ll._-r._f.-! -:'
r ."-'.."‘_



US 2024/0144314 Al

—. —.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—. —..‘—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—..'—.'—.'—.'—.'-..' ) —.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'—.'T i '—.'—.
.......

.................. : “w«m.mwmm

.._S_E.ﬂm..,%.w ......

....... F . F FF

e el e e,

R

,
L]

ey

l‘

]

.{;:

S

5

o

o
3 e umﬂ ) :
B . - -
Hr . L v - - . ﬂ
»F vlv.l-.._.. T —_ll_.n_ T nv__.v.._.v.__._.l_.i_. .- ) ) iw.. : ) xlﬂ ..... ) L"
““ .-_.l_..l—_.l—_l—.l-.l_..l_..l .Al l l - .—_.l—_.l—_.l—_.l—_.l—_.l—..l_..l-.l_.l_.l-.l_. - v ' ' ..l. .._._.-_.l. 'Y l....q-. oA ...lI. : .Il._.__..l
S ¥ 3 -1._1?_1‘1 AW% SO (IR, - AT o Sy 5@. W “1.-_]._
. x n Mh“w . a . . ] r-
Co g . r's om . -k CT, S . - -....-_-
- ..ll.. . '.....E_h-h L .. Lk - - B al) - - - e e e e . .. . .._- . - . .. ..... l. ..
..._m.n._m.;.:”“..h..,.,:;.H:..,......”.:.::: m_“ . u..u L Rt Lo
AR eI ey e o N 3 s TN
e e oty Wl S R g . . b
i e .,.Ww.wmumm“w L 3 L AR
. - Fre o gl et e W . Sty
ot A iR - W B
A ” H t.r.'t.,t.,r.'t.vl.,r.'t.,t.,r.'r_.-rrt.rrirr.'t.,t.,r.'t.,t.vr.'t.,t.,r.'t., a u_ W. _ﬂq-.u.
..... ¥ ¥ N
o m. “"“" ........ . M” ” T ............................................ . ......................................."..
L AR um.
4 _-r. . E

..':"s.:.:.*
s
%
.E:*
f- 9%
BN
w

......

-
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

.............................

.-,
- ) ) . - . .
.............................. S .-.
.
M - iffffffffffffffffff.

_@m _____________ % s
R T Emﬁﬂm ** %ﬁ.m _.{...ﬁww

11_..11_..-1 1—_..11_..11__. r 1__.1

...-...i. ...................... .{.- : ) 1 -_.. Loet e R - IR ‘W i‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘h ...........
) . -. ....!....!._..'.... ._..i I‘i‘i‘i‘i‘i‘i‘ iiiiiiiiiiiii . ) ) N ) ) t - T P e to
.. l_l_l_ - N .-..-_l.-._..-_._.l-..-_ e _.l_._. —. - .-_ .- . —. L . P . . . B e i L N T UEPERPR e I oL Al R
R - 3% WM.ﬁ.wm
o Hﬁ_w_.c.._ R 12 oty
R t‘.—.ﬂ-.i - - . . - - . - . - . e T T T R
h”l. ..l - l.‘-”'. .‘.‘.‘ .‘.'-”‘ .‘.‘.‘ .‘.‘ .‘ .‘.‘.‘ .‘.‘.‘ .‘.‘.‘ .‘.‘.‘ e« T T S Y T T T SO S O

ol il ol L L it . o T ol o il i il Sl Sl Sl St Y

Ry

m __________ ...... .m....w Fizees

L e :..:”__::: R I S S
L o e e -SRI . S SR {
vl e ) - AN S Seol .

May 2, 2024 Sheet 2 of 9

L B B K - % L J .-.‘..‘..‘..‘.-.‘..‘.‘.’ ) ) ...'I.'.-.'..".'l."""".'"".’"".’""‘f""""'

T loneg Dl

Ll_-.I.-.[_-.l....I.-.[_-.l_-.I.-.[l.lltill.ll.li[l.lltl.ll.llli[l.l.-.tl[il : . ) ) : ‘t.-.I.-.Il.t_-.[_-.l.-.t_-.[.-.ll.t_-.[_-.ll.t_-. Il.t.-.[_-.l.-.t_-.[.-.ll.t.-.[_-.li. )

.,.,.,

é?

W g
e S T me | . B
T . . -_ N X R
- ) .__l._.!.__l...l.__l.._I.__.-_.__l.._l.__l_.__ .._l.__l.__l_.._l..__l_.__l...l.__l.__J_.._.-....l.__l.lr. - . I. ...... \m % LT ) )
oo TDRRRREAES LomaRRERERERSRES -_l .__.u_-.-tl tttttttttt SRR

. .
l.._ l.__ l_.__ l.._ - l.__ i~ l.__ - l.._ - l_.__ L] .-..__ -t .-_.._ - l... S N N

Mﬁ
:3-
::II-._"l.l.

Patent Application Publication
.



US 2024/0144314 Al

6L QUABD FURE IS8

Q&L Aidsi()

i . .

YT T YT Y
I.—I.'I.—I.—I.'I.—I.

Lot sy Sumeus uRUnRoD
GOC BINPOW DUlIRL ]
GHs npous AIOEH SSRUOIN
P05 JOBSRD0E VORLORE BOREINY
2L BINROU JI081eD 10810
Coah. SHNDNOGE JOIOaIsl BRUIRY
aGe wosseond afeun suenos Buddouy
Gi¢ 0sRe0ut 1diIeaN
T unemity 8GO

May 2, 2024 Sheet 3 of 9

Patent Application Publication

228 21ED UOUNGS SlgEPRR-BLIITRY
G 2D uodnod POy
¢4 ¢ BR|GAVH UOUANGN
$EL e1ep Dutuies |
700 SBR WSl paseng Eoumsig
{30 E ¥iR0 QOREXD] {ROUCISHY
GLE PIED OSBUSHY IEENSHY
Goh BRLGEIED 004G EIl0
$FE DSROVIRG ARO0IRE
W SSROEIRD Wi DUR B0
TR SUOCHLIGRED LB
SLe CIED WSl Raesg
016 sep shew sueuod Buddoysg
GO¢ ByeD ahey JHe0ey

GOE BIED UOHRS0™
OO AN BB

00000000000 00,0000 000,000,000 000,00, 00000, 0,000 000,000,000 00,000,000, 0, 0,000 00, 00,00, 0,000, 00,0, 0,000 0,0, 0,000 000,00, 00,00 000,000,000, 0,000,000, 00, 00, 00,0 0, 0 0, 0,

008



US 2024/0144314 Al

May 2, 2024 Sheet 4 of 9

Patent Application Publication

. .. N I T T T T T . R
b & & b b bk ok ko J ok bk ko bk d b b bd b EE - - a
n.._.._....._.._....._n.._.._.._....._.._.._.._.._.._.._.._....._.._.._.._n...iniinn.._.._l......_l..._l..._l.._i.._l.._l.rl.rl.-.l.-.i.-.l..rl.l.l.l.

- i b b b b b de b de dr b dp e o A M o 0 .
PEPERCTCIE M N R IR N .-_.... et .-_.r.-_.-. i .-_.... ....I .-.........r.v.r.r.r.v”.r it .r”.v it .........r A
S b oa k y o a k Pl .-_.....-......r.....rl B P T Pl i Mt
- A h dr k& b b d M @ b e dr b b b de b e de e b b b bk d b k& A
N & Jp dr o dp Jr o & Jr & J b & & Jr Jd Jr Jr dr & b Jdr Jr Jr dr Jr Jr B Jr o Jr Or &
._.i}t.'I.T.rl..r}.b..r.r.r}.}.}.'b..ri..:..;..r#b.kb..tb.?b..r.

L

L
L
r

X d ko
r
'err

N )

L]
L
»
L]
I
L]
L]
L
L]
i"_# i'
r

A h A dp Wtk W ok dk ki b Jr g i e d A b de e de de b de de b b de A b ke 0
E I r E - o
Pt Pt M i oty .r.............r.....r.....r.....r.....r.....r.....r .r.....r.....r.....r.._..........r.....r.....r ok b de .__.

L4

X i
r

X

L}
L4

¥
¥
s
el

lrbqu-blrn-

k i
L]

r
i X
¥
b

r

ko
- i.l-l__.l....l. .i.__..t...l..-..l..__.i &

LRI T .-..-.t.-.i.-..... "
- lin...._..-..rh..rl i A e
" 2 a s a ks koakoak

F
vrqann

AR
& o
& .f.-.l .T‘.T.'l. l.‘..'.‘

. n A a b e B I T R e .r.r.r.r.r.r.r.r.v.r.r.r.r.r.r......_ l........... . .t.-.”....k .r....—.-.l..-..-..r...........r......................!....r-_.- I.r”h...r.._................__ '
At ........._................1.....__.__,...... arars ....r....r....... '

& Fiiy i

- LN » Lt Nl e Al e SN ........r...r.r....r.r.....r.r....r....r.r.rH.__

b a m dp p o m a4 & a h h b b b b b b bk b A ....-..._ ar .._.-_.r._...t.-..v.-..r.-_.t.-_.-..-.... .t....l.l.-..-..t.-..-_.......l.-..-_.-.._..l.-.....-_i l.-.....-_.-.!...._...t.......t.r.-.t}.i}..rl.t.rl. .r._...t.....v.....r .__.
i.........r.-..r._..._.-_......_.r.r.._.r.r......_.r.._.r.r.....r._..r.r.r.r.r.....r.....r.-...-..r.r#t######l###'###lb}.t#t#
xdr b f B X 2 dp i ke 2 B F Boob b h b ir b _-._-...__I.._..._.._..._.....r.r.._.r.._.r.r.r.._..r.r.r.r.r.r.r.r.......-..r....-..r.r.i.r.r.r.r.-
R N N e o A N N e N R N o N N N
R N A T A A R A A TR el e e e R M N sl B N
= a2 b ok ok b b h b b ok Ml kb d bl B o [ e e A Al A T il STl dr de ok i A J b Jr
a2 a a a2 a k a aaadad s b b b b b b d drod J Jrodr Jr dr F B dr UF O Jr dr B dp B OF & dr Jr dp dp W R B A A

I N N N e N o

R R R I N R R I T el o N
L e o e e e e e L

A oa A A e .-n.._._..._........_.......q .—.r.q.r......_....-#.r....r....-r.—t....._.q.._.._.._.......-........_........4..1.4.-_....._........_.._.._...................._.............._..._..............................................................h..t...k...u.

N R N e N e e e o

L) e e 5 T N N A .r_...r e e

ey L) [N s ] » L) - e o N a a aar ala

. - l-_1 o .__.._.._.:.__.tu o o i T e NN N L NN

- ) s NN - & ur ) L el sl O e

s e ik B ek » L) » o e e N e

a & .....1.._.-. i Lt e F ) a & ip - - i dr Jrodp Jdp dp dr Jdr o dr dr

. A oa & P i S i + X » » - » Jrdp de dr Jdp dr dr dr A

A & T e e S e e R i T i P Iy A rl-_.........................__..._..r.

O LA R e e b e .._...1._1.._ .....t.r.r.....t.r.__ ......1......1.._...1....... ....t.....t....r.r.r.....r.rn ......_ - .._..r......_ ......1....T....r....-.............:........r..........t..........r...b .

i...n.__._..._n & Lk d de dr b de B de e Je de Je de B B dp de dr e dp O M de Jp 0 0r dp o e e e e T
PR .:.........r.........#...#.;..r&.#b..####.r....r....r...b.

B N ke ke k ke drodr b Uk kb ke ke koK k.
e e e

N

H.rH#H.#H.#”.TH.:.H&.H&.H.TH.TH.TH&.HE :

.

B e e

P A N

.._.._i.._.r.__.__.r.r.r.r.r.-_.r.__.-..r.r.-..-..-..-.....l.r.r.r.._

L_-t.-a._.__-.__ ._-....-_-.r .._ ........._..._..._..... .r.._......_..r .r.r....r....r....r.. .r....._.....r._..r.._.r.r.r.r.....r....._.
SR .__ a = n.r...tn:.....!lt..l....l”..-_.__ ! .rl" o ....I.:..-. .r.ll.r .... [ l_.._ Mooty

& o & & o dr b b M b S M b oS Mk M oA
E E o E o E o )
A & & ...r .'-..r ok ok .T.'..T .T.:..' .T.'..T .T.'..T o I .T.'..T .'.:..r

L]
r
L]

LI}
-.....-:..,_.r._..
1l“.'ll.| -

*

o a4 4 & &g
PR A

N n....l.l.... [ .r.-_l.-_.__....t.rl...
a h k h oa om Sk i gk Bod A
' EEREEE I EEEREEEE NN N e O
2 a 2 &4 2 &2 2 a &2 & & &8 2 a &k & Jpa ka2 q & aa ks s daa a2 ks kb ok hh &Fh N N N NN NN
P N N I I i i e L I A S A e L e N T I I e
A b kb b ok ok & G A g % F o k¥ ok ko Jpoa kb by j sk h j h kA k Ak Lk ok
EIE NN RN R N R T R o RN R NE T T L L T N
a s ks h h ok FE M b b h ki kR I R
L B i o ok ok odph k hE N AN RN X
a2 s m s m b bk bk k m h hoa kh ko h omoamom s ko b N b B A od ko bkt dph b o g o doh s kA

& - X b ko
R R L .-......-_.... " .._.-.._..-_.........-. i
B Bk bk g b oa h h R b § kb h h ok bk h dod dd h b bk k dd Fhodd drodpod bk k.
A A e e e W b e e e o ok .._.__._..._.._.._.-.._....._.._.-.._.__._1.._.._.-..!.-.._.-.._
a2 2 &2 2 b s amoa k k kohh M d & Mol B ok kR ™ drodr b 4 4 & & &k b b bk k& & d I
dr ko4 w A e e e T L g .....__-. I Wk e dp b dr b b h a b b k&
T N AN dp o 4 4 o m h bk &k ke h kb Ak d o drodeode X e B O doir BN Mol B o b b A .
oo > B F N b & kb h Jpdr g oo 4 4 k. 4k h h bk &k ks s d F oA BN A od h kA
2 W Kk b e B om kg N ol o Bk R N F i ok M drh i dd ol i dd i d bl h h ik ko
s m e a s s s a s A kA ek R Fhoa m Hm a ok B B A b fodp i e bk Mk d dood b ok ok Ak kA
A 2 a hoa ook gk b o % & Jr kM Jr dr Jre e Je Je e b U Jr bk M & M .

»oq b a a FRE] a2 kb h bk h kb h b b b A
Ak d b b KB g dr o de dr de dr o dr dr o dr Jp e de de de B B0

r

LI B T O I W R RS R RS RN O e O e O
& .r b & kb bbb Ko oddodododddd ki d ik
& 4 & & b b & bra brh bdh o d d S h ki kh

I X & P P Ak a2k kKA E I I I Y I Lk ok
nnn.._n.t.__.-nn...l.-_l......nn ..__......_n.._ N R I T T I T e epaay P i e e ..1.-_.-_.-_.._ .ri!?...........rl.t.-_l.._ Pttt
P P T T e e I 2 h a pd i dpg h k4 mom ok ok k k a k ko EFE ¥k Fd ok ok ok

Bk s B bk hodp b A bk ko ok ok bk B d b Bl b bk k d dpodgh s b dp Bl drodpdp b b g kR M d b b Fh ok ko

o dp A a i
- .-..._ .._l........-_.._ O

I o At
- - xa a -
.r.r.._.._.._.._.r.r._...._.._..-..-_i.r.._.-.l..-_l..-_....._.-..'.-.ln.-.l..._.r.._..._.._.._.._.
2k h ki h kmm aa o momhoaak FakFhdhak ok
a e a a A s N A

CPE TR I T T N e NN MR N '
TS ......l.-..-.._..-.ni.l.-_....inin.-.r.-.-.-.-.....-_.-..-_.....-.....-....-..-..-..........-..-
L e A A A A A A W T I R ol

. a 4 2k a kA a FEn - ) - sk
47 .r.-..__l.._h.._....._.._.r.._.._n.._..._.._....r......_.a..-..._.r... l.-_l.-_......r.._.....l....}..__..._.._.._.
RN NN a2 aa 2 h A  a e d ok oadp B b oar kW N oa o i BN Y
RN ENRNENREN RN T T i I
2 a2 2k a ks Ml Bk ok Hoah dp b bk bk bk k k& k ki g a kg s a h ks on ¥ Bk hoadk
RN EE Y N .

2 a2 a ks hoam k ok oa ¥ FE oa ok k ko

- A A A k& R - ' '
- .fll‘l-b. J.Hlljl.a.‘l.r.r.rllf.- - b & .T*l - .Tl.l - & & & & & = .T-.I....'-..Jl .' .'l.l. *l.‘.l-‘.l...r i b m p s o .r
.-..__.-_.-_i.r......_..-.l.-.i.._.__.._.....i.-..._.l.._.._l.i.l.-_t.__..-.! ii.._.-..__.....r....-.-..-_ -
AR okl B R i ek B dp A dr de B kA

n ok ¥ ko Foahoad ddod oy h b adhom ki
a & & & & & F N N [ .r.r‘.r'.". l..r.i.r.r L .-.*il."‘..-.‘ .f.r.rl.r.r.r.r.rl.rl.r .rl.rl.r ll.rlll.r.r.rl.rl.

- a aa

n.........'.__.in.._...h...hn.-_....._n.__n.-.n.-_.__.r.._.._n.-_n M R RN A R R NN

e R N N RN
R AL M N RN .4.._

e T e e e e T T T e T T T e T T e e e T T e e T e e e e e A e ..

o .
l.} .-.l._l.1l.._.-.lhlr-

> in.__i.......inn.__i.__ Figfiarig

..1......1......_._....1......_......_._..._......_......_._....1......1......_.._...._ 2T . .._nn -
na kA Mk kN k ou

n ko2 k ok

._..__i._..__...

-
in.__.._.__.__.._.__.r.r.............lm S NN
R lnl.._ni.._.._.._.._.._.._..1.._..1..1..1..1..1I.-_ “ﬁ“'"..-."- t_-_.r__.r..-..-..r.-..._.-.
' 11-.||||.._.__.r

. "
i
._. r .i.-.! .1‘..”..1”.!.-..._.

05 _

n.._.r.r.r.r.r.............._i

e e e l..l{l__.t.i.._l._.l..l.-....___ ..._....-.....-_...._-_....-....___ e T




. k ] ; ; ; LT . ! . . . . . .
o ; i . ; o e | . . . . . . . . .

o, .-._-..-._-. _-..-..-..-..-..-................._........r....r.......r.......r.....r.r.r.t.r.v.r.- LI IEN “. N “ .r”.r.._ N “ R
- -

™

US 2024/0144314 Al

A_a_A A AN N
EHAAAAAAAAAAAAAAAAAAAAAAAAAA
b

i i i i i
M A A A A A A A
.

A A A A A
A

I"IHIHI:I- "H..

o 4 & B % N N A N N 8 N N 8 % % _8_9_1
E N

May 2, 2024 Sheet 5 of 9

N
T nnlxnxnxxxnxnxlrux

n a e ar

K d i e ; k ] r
) Y ; 3 e 3 5 [ = '
Ak ok .r.._..r.._..........r.r.r.....r.............r.r.r.r.r b ke k o

b & & & b hE Ok k

e e e

3

a m a a m oa kA bk dedpod o de dpode de o drodr o dpodp dp
N s
R R N b N N
L o Al kel
PR N
A W)
N

A N

*

)

i

EE )

Ll
X N

s A e e dp p ip e dr dp o dp oy iy dp o g e
. . . . . . . . . . . . . . . . . . . . e W A ue e d d d i e i e i i e i i e e i

¥
F)

Patent Application Publication

X
5

Ll

LaE )

RN

LR

L)
o

. . . . . . . . . . . . . . . . . . . . . . . . . . . . & d U dr dr dr e dr dp dp dp dp Jdr dr Jr o & & dp dp dp i o i i it dr

ir i

W

LG
L)
*

i
Ll

P
[ ]

i
L] b o
. . . . . . . P . . . . . . . . . . . . e . . . . . . .._.._.r”......_.r.._.r.r....H.-..H...........H.-.H.-.”.-.”.-..H....”....”.-..H#”#“#H}.”}.H}.H#”#”#H}.”}.”}. "+
. . . . o e  a Ca E a  al al aa
& W ap e dpdp dp e e dp e ey e dp o dp dp e e dpodr i
. . . . . . . . . . . . . . . . . a8 . . . . dr dr dr dr Jr dr dp dp dF & a oF dp & dr dp dp dr & dp dp dp dr i dp dr o i
Ir. .f A A e dpodp dr o dp o o dp dr o O 0 A dp o b dp dr b dr g
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ; . . . .r.._.r.r.r.r.-....1.....r.....r.-..._1.....r.....r.-.T.-.I_.-.I_l...1.-.t.....r.-...r}..r}..rl..r}..r}..rl..r}..rl..rl..r}..r}..rl. i

x
,
o va

2

ol

R R R I N

w el e e i e e b R

A A XEXEXLTELEX LXK

ERK XX
PR MM N MM MM N
J i i

; .rv_rv_rxu”xu”xx.xfu.xnxnxuxnx

L]

..
ok b dp b Ak k
[Pl Syl oy g g pe Fags
T
..._._4._...4....__...._..
i

o

FF W hN

TR AL I RN
2oaTR N R ke
R A
N W

I:I:l: E:I:I:I"
HH-I- 'H-H-H-H

A n
A
e i
'I"I‘Ibl

e
EEE N N RN
I-H-I-I-I-I-I-I-I“I-H AA A A

AKX
A
A

K
k)

E e E

e
A e
e T T L
e

o b b &
P
L i

T e e

ol o honor

% o



US 2024/0144314 Al

May 2, 2024 Sheet 6 of 9

Patent Application Publication

210 SINPOK JoTunlioey) asusiixny
GG SO BR0Es M Bsuady s
16 IGARRISY] SOEDeS-UREIRIN
71 5 SRS QIGeDRERIM RGN
(311G SInpoly edepdag uodnon
QUG RNCUT IDSSEO0R WISSAS WRIEMERcU 8THASD
£O5 BIBDROI JCEREN0Y BISLRY
235 SOBLONY J8EN

2L BORROHOGY, i



L Old

aseyoared 1 uodnos Adde oy
HHO 13 PRE) 84 G20 181 SUNINGD PRLUIBLY S} 40 ushRuBRedng
a1 ] SIHEPRBI-OUIIEULL IBUIC IO BpOieq sseanuall YonBEMCE Sty

US 2024/0144314 Al

- LONEDHEde BIGOW SU) O SUOENOD DEUDIELE SRLSS BAIBT

FE Y TRy

~ SLUSY DuInss oull mﬁmﬁﬁmﬁ OGN0 ROASH B SRR -+

s s i, s, s i i, s, s sl s, s i e s sl e s

e .....mw .w . uu GM* mw J m(mm wﬁm. m m._......._..._,. .._..._”... el ......... ._.w.._..._.-. .._......._..U ,.._...U...... ._......._...U., ,.._..._......._ ......._...U.. el .....U..._..... .........- .._...U.....- _........ ..w.._........ ,......_..._.. f_...”..._..,....._...w...... selele sielele _ . ) ww@ w. «Mx
- Hi w, i AJOISIY aseung IBEN SIBDISUOD JBAINS |

May 2, 2024 Sheet 7 of 9

. .,..._\m,.%. £ w s 4. ] ” .M.J.w.r ”
Ros - | BUIOBISp A sBuelucs B § e e o o e o e o s e o et o e et ot e o o o

sarges D)o uodnos
B0 0} Ryep sy spuieiuol Buddoys spuss uozoncde siGOW

FALY P A Y

prielelielvislsinlsis’sieisieinlelsleisisinivisivieisisinisinieisieinisleinlslnleinininivieinlvlnlslin v nln el e (vl n el e w el ln vl n e e el w s nln ' n il e n n a e el n e e e n wlln e n e (el e el w el n el wllnl e el e el w e nln e el el w el nl el e el el e n el n e n e el el w el e e w e el e e

b1t uoneoRdde spqows Ag paneia: ebau puriuo Buddoug

-«
004

' v

.. paseynnd 8q o) swusy
Zud afoud 3o suo Doy wurepicn Buddoys 1o ojouyd sawe) sesn

Snlalalalnlelnlnlelnlnlelelnlelelnlelnininielelelelele/e e lelelalelale e a0 0 0 0 0 0 0 0 0 nl0lnlnl0lninlnielelele /e e le a e ula e la a0 0 0 0l 0 0 0 0 0 n n 0 ninielnininiele/n e /e ale a e ala e n a0 a0 0 0 0 0 0 u 0 u 0 0 ninielnininiele /e e /e ale/a e a a e a e 0 0 0 0 0 0 0 0 0 0 nln 0 n 0 ielninlnleld]

Patent Application Publication



US 2024/0144314 Al

May 2, 2024 Sheet 8 of 9

Patent Application Publication

JBUICISND AQ BRI BININ] IO BIGRIRAR B O} UoEMRIR | . oLg
SR B OF SUGHNOD DEOIB SPRUSS ARG

“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““

suniciosan
g5 sy s Buuoie SUoUNOT SSARLARI IBAISS

(3 BHNE B pUR O wel uw Buisn woy poseyomnd o e o o e o s e s o o o o o o i
918 A LS 0] UOHCUISOE WBH U2 SBADLOS JOAIBG o AIIEH) aseuoInd JOST SIS0 J8AIRg
BIeD Sheul 01000
G080 1 B R CH SHNS 2 LUK SWSH DOSRURING SIONISD 8ABQ

15188 BuueLo uodnos
07 28D abvitn IRoas SoUBRT uonRmidde BEGORN

208

p &ﬁmﬁm&m SR
P8 T 1 AQ paanes v abeu idis0ss aweyning Suidous

- 008

ng- 1 EoB: sseunind Buddays jo ojoud seye) sesn



US 2024/0144314 Al
=
&
i

JOEBOHIL
whii
JOUBRIOS
Hasddoug

SIPOW

AXOYEI

Qae
eerd, SUSSHO0IE e
E,}E w&@u@@

May 2, 2024 Sheet 9 of 9

JOSEON
23154 "
GOrnon 'A%y LEHTRI B0C

Pl
U
JERIOIBIN e,

£6t
ey
BRAC

L 20iAR] |

21 WWAIBG 9B ]

ittt et ettt

4, "
Hit. (0%

Patent Application Publication



US 2024/0144314 Al

COMPUTER SYSTEM AND METHOD FOR
OFFERING COUPONS

TECHNICAL FIELD

[0001] The following relates generally to coupon systems,
and more particularly to systems and methods for offering
coupons to consumers.

INTRODUCTION

[0002] Offering discount coupons has become a very
popular advertisement approach for retail businesses. Cou-
pons can attract business from consumers, increase sales,
augment promotions, and help move merchandise. Coupon
offerings are very popular with customers as well, as they
present welcome opportunities to save money on various
purchases and help customers manage tight purchasing
budgets and spending.

[0003] Existing approaches to oflering coupons to targeted
customers, however, can be ineflective and ineflicient. Such
approaches can also be expensive for the coupon providers.

[0004] Finding and/or keeping track of coupons using
current methods can require significant expenditure of time
and energy on the part of customers. Many customers lead
busy lives and do not want or need to dedicate further
cognitive capacity to manage and use coupon oflerings using
existing approaches. Customers often have to search for, be
aware of, and control coupons before going shopping, which
can be time-consuming and lead to missed opportunities for
redeeming coupons.

[0005] Accordingly, there 1s a need for an improved sys-
tem and method for offering coupons to customers that
overcomes at least some of the disadvantages ol existing
systems and methods.

SUMMARY

[0006] A computer system for oflering coupons to a user
1s provided herein. The computer system includes a coupon
offering server. The coupon offering server includes a shop-
ping container 1mage processor and a coupon matcher
engine. The shopping container 1mage processor 1s config-
ured to detect a pre-purchase item in shopping container
image data. The shopping container image processor
includes an object detector module and a barcode detector
module. The object detector module 1s configured to gen-
erate first detected 1tem data, wherein the first detected item
data includes an 1tem detected 1n the shopping container
image data using an object detection technique. The barcode
detector module 1s configured to generate second detected
item data, wherein the second detected item data includes an
item detected in the shopping container image using a
barcode detection technique. The coupon matcher engine 1s
configured to receive the first and second detected item data
from the shopping container 1image processor and generate
matched coupon data using the first and second detected
item data.

[0007] The coupon offering server may include a receipt
processor configured to detect a post-purchase item in
receipt 1image data.

[0008] Detecting the post-purchase item 1n the receipt data
may 1include detecting a purchased item identifier and at
least one of a store 1dentity and a store location 1n the receipt
image data.
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[0009] The system may include a user device communi-
catively connected to the coupon oflering server via a
network. The user device includes an application configured
to transmit the shopping container image to the coupon
offering server via the network, receive the matched coupon
data from the coupon oflering server, and display the
matched coupon data.

[0010] The coupon offering server may include a location
data processor configured to receive location data from a
user device communicatively connected to the coupon ofler-
ing server, wherein the location data represents a current
location of the user; and determine a store 1dentity using the
location data.

[0011] The coupon matcher engine may be configured to
receive the store identity and generate the matched coupon
data using the store i1dentity.

[0012] The barcode detection techmque may include
localizing a barcode in the shopping container image data
and decoding the localized barcode. The barcode detector
module may be configured to retrieve an item 1dentifier
using the detected barcode.

[0013] The shopping container image processor may be
further configured to generate aggregated detected 1tem data
from the first detected 1tem data and second detected item
data.

[0014] The aggregated detected 1tem data may be gener-
ated by comparing the first detected 1tem data and the second
detected 1tem data to identily differentially identified items.

[0015] The differentially 1dentified 1tems may be used in a
training process lfor tramning at least one ol the object
detector module and barcode detector module.

[0016] The coupon matcher engine may be configured to
receive historical purchase data for the user and generate the
matched coupon data using the historical purchase data.

[0017] A method of offering coupons to a user 1s also
provided. The method includes receiving shopping container
image data and detecting a pre-purchase item 1n the shop-
ping container image data. Detecting the pre-purchase item
includes generating first detected 1tem data, wherein the first
detected 1tem data includes an item detected 1n the shopping
container 1mage data using an object detection technique;
and generating second detected item data, wherein the
second detected 1tem data includes an 1tem detected in the
shopping container 1image using a barcode detection tech-
nique. The method also includes generating matched coupon
data using the first and second detected item data.

[0018] The method may include generating a machine-
readable representation of a coupon using the matched
coupon data.

[0019] The barcode detection technique may include
localizing a barcode 1n the shopping container 1image data
and decoding the localized barcode.

[0020] The object detection technique may be fast-RCNN.

[0021] The method may include generating location data,
wherein the location data represents a current location of a
user, and wherein the generating the matched coupon data
includes generating the matched coupon data based on the
location data.

[0022] The method may include aggregating the first
detected item data and second detected item data, and
wherein the aggregating includes comparing the first and
second detected 1tem data to identity differentially identified
items.
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[0023] Generating the matched coupon data may include
considering historical purchase data for the user.

[0024] A method of training an item detection module
used 1n a coupon offering system 1s also provided herein.
The method includes receiving pre-purchase image data
including at least one pre-purchase item; receiving post-
purchase 1mage data including at least one post-purchase
item; wherein the pre-purchase 1mage data and the post-
purchase image data are from the same purchase transaction;
generating first detected item data using the pre-purchase
image data and second detected 1tem data using the post-
purchase 1mage data; generating comparison data by com-
paring the first detected 1tem data and the second detected
item data; and training the item detection module using the
comparison data.

[0025] The item detection module may be an object detec-
tor module, a barcode detector module, or a receipt proces-
SOF.

[0026] Other aspects and features will become apparent, to
those ordinarily skilled in the art, upon review of the
tollowing description of some exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The drawings included herewith are for illustrating
various examples of articles, methods, and apparatuses of
the present specification. In the drawings:

[0028] FIG. 1 1s a schematic diagram of a coupon oflering
system, according to an embodiment;

[0029] FIG. 2 1s a block diagram of a computing device of
FIG. 1, according to an embodiment;

[0030] FIG. 3 1s a block diagram of the coupon oflering
system ol FIG. 1, according to an embodiment;

[0031] FIGS. 4A and 4B are example receipt images
processable by the receipt processor of FIG. 3;

[0032] FIGS. 5A and 5B are example shopping cart
images processable by the shopping cart photo processor of
FIG. 3;

[0033] FIG. 6 1s a block diagram of a mobile application

for use with a coupon oflering system, according to an
embodiment;

[0034] FIG. 7 1s a flowchart of a method of offering
coupons using a shopping container image, according to an
embodiment;

[0035] FIG. 8 1s a flowchart of a method of offering
coupons using a receipt image, according to an embodiment;
and

[0036] FIG.9 i1s a schematic diagram 1llustrating data tlow
in the coupon offering system of FIG. 1, according to an
embodiment.

DETAILED DESCRIPTION

[0037] Various apparatuses or processes will be described
below to provide an example of each claimed embodiment.
No embodiment described below limits any claimed
embodiment and any claimed embodiment may cover pro-
cesses or apparatuses that differ from those described below.
The claimed embodiments are not limited to apparatuses or
processes having all of the features of any one apparatus or
process described below or to features common to multiple
or all of the apparatuses described below.

[0038] One or more systems described herein may be
implemented in computer programs executing on programs-
mable computers, each comprising at least one processor, a
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data storage system (including volatile and non-volatile
memory and/or storage elements), at least one mput device,
and at least one output device. For example, and without
limitation, the programmable computer may be a program-
mable logic unit, a mainframe computer, server, and per-
sonal computer, cloud-based program or system, laptop,
personal data assistance, cellular telephone, smartphone, or
tablet device.

[0039] FEach program 1s preferably implemented in a high-
level procedural or object orniented programming and/or
scripting language to commumnicate with a computer system.
However, the programs can be implemented in assembly or
machine language, 11 desired. In any case, the language may
be a compiled or interpreted language. Each such computer
program 1s preferably stored on a storage media or a device
readable by a general or special purpose programmable
computer for configuring and operating the computer when
the storage media or device 1s read by the computer to
perform the procedures described herein.

[0040] A description of an embodiment with several com-
ponents 1n communication with each other does not imply
that all such components are required. On the contrary, a
variety of optional components are described to illustrate the
wide variety of possible embodiments of the present inven-
tion.

[0041] Further, although process steps, method steps,
algorithms or the like may be described (in the disclosure
and/or 1n the claims) in a sequential order, such processes,
methods and algorithms may be configured to work in
alternate orders. In other words, any sequence or order of
steps that may be described does not necessarily indicate a
requirement that the steps be performed in that order. The
steps of processes described herein may be performed 1n any
order that 1s practical. Further, some steps may be performed
simultaneously.

[0042] When a single device or article 1s described herein,
it will be readily apparent that more than one device/article
(whether or not they cooperate) may be used 1n place of a
single device/article. Similarly, where more than one device
or article 1s described herein (whether or not they cooperate),
it will be readily apparent that a single device/article may be
used 1n place of the more than one device or article.

[0043] The following relates generally to a coupon oiler-
ing system and method. The coupon offering system can
automatically and intelligently offer coupons to a user based
on purchase mnformation received from the user. The pur-
chase mnformation may include pre-purchase information,
such as a shopping container photo, and/or post-purchase
information, such as a receipt photo. In an embodiment, the
purchase iformation 1s received directly from the user via
a mobile application and 1s processed by a coupon oflering
server configured to generate coupon oflerings using the
received purchase information. The purchase information
may also include any one or more of a purchase history, store
information, and location data.

[0044] In an embodiment, a user, such as a consumer, can
use a mobile application to take photos and transier the
photos with or without location information to a server
platform. The server platiorm processes the received photos,
retrieves matching coupons based on analysis of image data
from the photos and source coupon data, and sends the
matched coupons to the mobile application. The server
plattorm may call additional services to improve the pro-
cessing of received data and matching of coupons. The
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mobile application receives matched coupon data from the
server platform and generates a machine-readable represen-
tation (e.g. a barcode) of the matched coupon. The user can
then provide the machine-readable representation to a
machine configured to read the machine-readable represen-
tation, such as by displaying a barcode on the user device
(e.g. mobile device) and providing to a barcode reader. The
coupon can be scanned or otherwise read and, once applied,
can provide a discount at checkout.

[0045] The mobile application includes a user interface for
the user to interact with the coupon oflering system. The
mobile application may be configured to access certain data
on the user device, such as camera data and location data,
and provide such data to the server.

[0046] The mobile application may display the matched
coupons 1n multiple formats. For example, the mobile appli-
cation may display the matched coupons in a machine-
readable format (e.g. barcode), such as can be read by a
checkout machine, and a more user-friendly, human-read-
able format.

[0047] The coupon offering server may implement one or
more machine learning techniques for processing recerved
image data (e.g. detecting items) and retrieving coupons.
The system may utilize different machine learning tech-
niques for processing different types of received image data
(e.g. shopping container image data, receipt image data) in
order to 1mprove performance.

[0048] The purchase mformation may include shopping
container image data. The term “shopping container” as used
heremn 1s understood to mean any container for holding
merchandise or the like during a customer’s shopping expe-
rience. Shopping containers may include shopping carts,
shopping baskets, bags, boxes, and the like.

[0049] The coupon offering system may have various
advantages. The system may reduce time and energy
required of consumers for keeping track of coupons and
remembering to use them. Using the system, users may be
notified of coupons that present potential savings opportu-
nities at an appropriate and practical time, such as when the
user 1s 1n a checkout line, which 1s a process which may keep
a user waitting between 2-10 minutes. The system may
provide a relatively simple way for the user to find and use
coupons, such as by having the user simply take a picture of
a shopping container and/or receipt.

[0050] The coupon offering system may notily a user
about new coupons. The offering of new coupons may be
based on the user’s shopping history (e.g. purchase history).
In an embodiment, the user may upload a shopping container
image to the system and receive instant coupons from the
system. In another embodiment the user may upload a
receipt image to the system and recerve future coupons from
the system. In another embodiment, the system notifies the
user 1i a general coupon 1s available. In another embodi-
ment, the system notifies the user 1f a new coupon matching,
the user’s purchase history becomes available. The new
coupon may be matched to the user based on a specific item,
specific, brand, or specific store. In another embodiment, the
system notifies the user 11 a new coupon matching any of the
user’s shopping list items becomes available.

[0051] The system can be advantageously configured to
offer multiple types of coupons. Coupon types may include
instant coupons and future coupons. Instant coupons are
those coupons identified using pre-purchase data and that
can be offered and applied while shopping (e.g. immediately
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before and at checkout). Future coupons include coupons
identified and oflered, at least partially, using post-purchase
data, and which can be offered to users after shopping for
future purchases. Offering instant and future coupons may
provide many coupon oflering opportunities, which may
help consumers reduce shopping expenses considerably.

[0052] Advantageously, the systems and methods of the
present disclosure give consumers a more active role in
coupon oflering systems. This contrasts with existing cou-
pon offering systems that may have the coupon oflering
system operator pay stores directly in order to process a

purchase receipt.

[0053] Furthermore, the systems and methods provided
herein may provide coupons to users at convenient times,
such as during shopping, and, 1n some cases, immediately
before making a purchase.

[0054] The system may also analyze and consider user
purchase history to offer user-relevant coupons. This may
include, for example, directing a user to a particular product
or store by oflering a particular coupon for that product or
store.

[0055] Referring now to FIG. 1, shown therein 1s a block
diagram 1illustrating a coupon oflering system 10, 1n accor-
dance with an embodiment. The system 10 includes a
coupon oflering server platform 12, which communicates
with a plurality of user devices 16-1, 16-2, and 16-3 (col-
lectively referred to as user devices 16 and generically as
user device 16). The user devices 16 may be customer or
consumer devices that are associated with a particular cus-
tomer or customers. The system 10 also includes a retailer
information server platform 14, which can access and/or
store retailer information.

[0056] The server platforms 12 and 14, and devices 16
may be a server computer, desktop computer, notebook
computer, tablet, PDA, smartphone, or another computing
device. The devices 12, 14, 16 may include a connection
with the network 20 such as a wired or wireless connection
to the Internet. In some cases, the network 20 may include
other types of computer or telecommunication networks.
The devices 12, 14, 16 may include one or more of a
memory, a secondary storage device, a processor, an input
device, a display device, and an output device. Memory may
include random access memory (RAM) or similar types of
memory. Also, memory may store one or more applications
for execution by processor. Applications may correspond
with solftware modules comprising computer executable
instructions to perform processing for the functions
described below. Secondary storage device may include a
hard disk drive, floppy disk drnive, CD dnive, DVD dnive,
Blu-ray drive, or other types of non-volatile data storage.
Processor may execute applications, computer readable
instructions or programs. The applications, computer read-
able 1nstructions or programs may be stored in memory or 1n

secondary storage or may be received from the Internet or
other network

[0057] Input device may include any device for entering
information mnto device 12, 14, 16. For example, mput
device may be a keyboard, keypad, cursor-control device,
touch-screen, camera, or microphone. Display device may
include any type of device for presenting visual information.
For example, display device may be a computer monitor, a
flat-screen display, a projector or a display panel. Output
device may include any type of device for presenting a hard
copy ol information, such as a printer for example. Output
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device may also include other types of output devices such
as speakers, for example. In some cases, device 12, 14, 16
may 1include multiple of any one or more of processors,
applications, soitware modules, second storage devices,
network connections, mput devices, output devices, and
display devices.

[0058] Although devices 12, 14, 16 are described with
various components, one skilled in the art will appreciate
that the devices 12, 14, 16 may 1n some cases contain fewer,
additional or different components. In addition, although
aspects of an implementation of the devices 12, 14, 16 may
be described as being stored 1n memory, one skilled in the
art will appreciate that these aspects can also be stored on or
read from other types of computer program products or
computer-readable media, such as secondary storage
devices, mncluding hard disks, floppy disks, CDs, or DVDs;
a carrier wave from the Internet or other network:; or other
forms of RAM or ROM. The computer-readable media may
include instructions for controlling the devices 12, 14, 16
and/or processor to perform a particular method.

[0059] Devices such as server platforms 12 and 14 and
devices 16 can be described performing certain acts. It will
be appreciated that any one or more of these devices may
perform an act automatically or in response to an interaction
by a user of that device. That 1s, the user of the device may
manipulate one or more mput devices (e.g. a touchscreen, a
mouse, or a button) causing the device to perform the
described act. In many cases, this aspect may not be
described below, but it will be understood.

[0060] As an example, 1t 1s described below that the
devices 12, 14, 16 may send information to the server
platforms 12 and 14. For example, a user using the device 16
may manipulate one or more inputs (e.g. a mouse and a
keyboard) to interact with a user interface displayed on a
display of the device 16. Generally, the device may receive
a user interface from the network 20 (e.g. in the form of a
webpage). Alternatively, or 1n addition, a user interface may
be stored locally at a device (e.g. a cache of a webpage or
a mobile application).

[0061] Server platform 12 may be configured to receive a
plurality of information, from each of the plurality of
devices 16 and the server 14.

[0062] In response to receiving information, the server
platform 12 may store the information in storage database.
The storage may correspond with secondary storage of the
devices 16 and the server 14. Generally, the storage database
may be any suitable storage device such as a hard disk drive,
a solid-state drive, a memory card, or a disk (e.g. CD, DVD,
or Blu-ray etc.). Also, the storage database may be locally
connected with server platiorm 12. In some cases, storage
database may be located remotely from server platform 12
and accessible to server platform 12 across a network for
example. In some cases, storage database may comprise one
or more storage devices located at a networked cloud storage
provider.

[0063] The server platform 12 may be a purpose-built
machine designed specifically for identifying, offering, and
distributing electronic coupons to the user.

[0064] The server 12 includes multiple components con-
figured to carry out various tasks in the coupon oflering
process.

[0065] Generally, the server 12 receives image data from
a mobile application operating on the user device 16, ana-
lyzes the 1mage data to detect items (purchased or to-be-
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purchased) i the 1mage data, and 1dentifies relevant cou-
pons using the detected 1tems. Identifying relevant coupons
may include matching a detected item to a coupon and
retrieving the matched coupon.

[0066] The server 12 transmits the matched coupons to the
mobile application at the user device 16. The matched
coupons may be transmitted in a useable form or may be
further processed by the mobile application to generate a
usable representation of the matched coupon. For example,
a machine-readable representation of the matched coupon
may be sent from the server 12 to the mobile application, or
the mobile application may be configured to receive the
matched coupon data and generate a machine-readable rep-
resentation of the matched coupon. The result 1s that the user
can access a version of the matched coupon that can be
applied to a purchase (current or future).

[0067] In an embodiment, the coupon oflering system 10
may be configured to offer instant coupons. Instant coupons
are 1dentified and made available to the user “instantly”. The
terms “instant” and “instantly” as used herein refer to the
time between the user providing 1image data to the server 12
and the user receiving matched coupons from the server 12
based on the image data. The instant coupon feature may
allow a user to receive coupons for purchases they are about
to make. Instant coupons include coupons that can be
applied on customer purchases at the time of purchase, such
as at the time of checkout. Instant coupons may be 1dentified
based on data provided prior to a purchase transaction. The
user can provide image data via the mobile application to the
coupon offering server 12 and the server 12 can match
coupons and transmit the matched coupons back to the user
via the mobile applications. Instant coupons may be con-
trasted with future coupons, described below.

[0068] In an embodiment, the system 10 may be config-
ured to offer future coupons. Future coupons include cou-
pons usable by customers on future purchases. Future cou-
pons may be i1dentified based on data provided after a
purchase transaction.

[0069] The instant coupons and future coupons may col-
lectively be considered “purchase-required coupons.” The
term purchase-required coupons as used herein 1s itended
to mean coupons that are identified and offered based on
purchase information generated from a purchase transaction.

[0070] The system 10 may include a mobile application
operating at one or more of devices 16. The mobile appli-
cation 1s 1n communication with the coupon server 12. The
mobile application may facilitate mput of data (e.g. 1image
data, location data) for processing by the coupon oiffering
server 12, receipt of matched coupons generated from the
input data, and storage and use of the received matched
coupons.

[0071] The coupon offering system 10 may also be con-
figured to 1dentily and offer general (or purchasing behavior)
coupons to a consumer. General coupons include coupons
offered based on previous purchase transactions of the
customer and do not necessarily require a purchase (or
prospective purchase) in order to be oflered to the user.

[0072] FIG. 2 shows a simplified block diagram of com-

ponents of a device 1000, such as a mobile device or
portable electronic device. The device 1000 may be, for
example, any of devices 12,16, 18, 22 of FIG. 1. The device
1000 includes multiple components such as a processor
1020 that controls the operations of the device 1000. Com-
munication functions, including data communications, voice
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communications, or both may be performed through a
communication subsystem 1040. Data received by the
device 1000 may be decompressed and decrypted by a
decoder 1060. The communication subsystem 1040 may
receive messages from and send messages to a wireless
network 1500.

[0073] The wireless network 1500 may be any type of
wireless network, including, but not limited to, data-centric
wireless networks, voice-centric wireless networks, and
dual-mode networks that support both voice and data com-
munications.

[0074] The device 1000 may be a battery-powered device
and as shown includes a battery interface 1420 for receiving
one or more rechargeable batteries 1440.

[0075] The processor 1020 also interacts with additional
subsystems such as a Random Access Memory (RAM)
1080, a flash memory 1100, a display 1120 (e.g. with a
touch-sensitive overlay 1140 connected to an electronic
controller 1160 that together comprise a touch-sensitive
display 1180), an actuator assembly 1200, one or more
optional force sensors 1220, an auxiliary input/output (I/0)
subsystem 1240, a data port 1260, a speaker 1280, a micro-
phone 1300, short-range communications systems 1320 and
other device subsystems 1340.

[0076] In some embodiments, user-interaction with the
graphical user interface may be performed through the
touch-sensitive overlay 1140. The processor 1020 may inter-
act with the touch-sensitive overlay 1140 via the electronic
controller 1160. Information, such as text, characters, sym-
bols, 1mages, 1cons, and other 1tems that may be displayed
or rendered on a portable electronic device generated by the
processor 102 may be displayed on the touch-sensitive
display 118.

[0077] The processor 1020 may also interact with an
accelerometer 1360 as shown in FIG. 1. The accelerometer
1360 may be utilized for detecting direction of gravitational
forces or gravity-induced reaction forces.

[0078] To identily a subscriber for network access accord-
ing to the present embodiment, the device 1000 may use a
Subscriber Identity Module or a Removable User Identity
Module (SIM/RUIM) card 1380 inserted into a SIM/RUIM
interface 1400 for communication with a network (such as
the wireless network 1500). Alternatively, user identification
information may be programmed into the flash memory
1100 or performed using other techniques.

[0079] The device 1000 also includes an operating system
1460 and software components 1480 that are executed by
the processor 1020 and which may be stored 1n a persistent
data storage device such as the flash memory 1100. Addi-
tional applications may be loaded onto the device 1000
through the wireless network 1500, the auxiliary I/O sub-
system 1240, the data port 1260, the short-range communi-
cations subsystem 1320, or any other suitable device sub-
system 1340.

[0080] Forexample, 1n use, a received signal such as a text
message, an e-mail message, web page download, or other
data may be processed by the communication subsystem
1040 and input to the processor 1020. The processor 1020
then processes the received signal for output to the display
1120 or alternatively to the auxiliary I/O subsystem 1240. A
subscriber may also compose data items, such as e-mail
messages, for example, which may be transmitted over the
wireless network 1500 through the communication subsys-

tem 1040.
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[0081] For voice communications, the overall operation of
the portable electronic device 1000 may be similar. The
speaker 1280 may output audible information converted
from electrical signals, and the microphone 1300 may con-
vert audible information into electrical signals for process-
ing.

[0082] Referring now to FIG. 3, shown therein 1s the
coupon offering system 10 of FIG. 1, according to an
embodiment. Aspects, components, and functions of system
10 may be implemented at a single device, such as server 12
of FIG. 1, or at multiple devices (e.g. server 12 and one or
more user devices 16 of FIG. 1).

[0083] The system 10 1s configured to offer mstant cou-
pons and future coupons to a user. The system 10 may also
be configured to offer general coupons to the user. The user
may be, for example, a shopper or consumer. The user may
be visiting a store such as a grocery store, clothing store, or
other merchandiser, or may have recently visited a store.
[0084] The system 10 includes a memory 302. The
memory 302 may be stored at a server (e.g. server 12 of FIG.
1) or a user device (e.g. user device 16 of FIG. 1).

[0085] The system 10 includes a processor 350 1n com-
munication with the memory 302. The processor 350 1s
configured to implement a plurality of modules and perform
a plurality of functions described in detail below. The
processor 350 may be located at the server (e.g. server 12 of

FIG. 1) or at the user device (e.g. user device 16 of FIG. 1).

[0086] The memory 302 stores a user account 304. The
user account 304 1s an account linked to the user. The user
account 304 may be stored at the server 12 or may be stored
in a database or the like accessible to the server 12. The user
account 304 1s linked to various data in the system 10
associated with the user such that the system 10 can access,
process, and present certain data to the user.

[0087] The processor 350 includes a mobile application
352. The mobile application 352 may be a client-side
application operating on the user device 16 that 1s configured
to 1interact with server-side components (e.g. operating at the
server 12) to implement the various functionalities of the
coupon offering system 10.

[0088] Generally, the mobile application 352 1s configured
to receive mput from a user, transmit data to one or more
server-side components, receive data from one or more
server-side components, and display various data to the user.
[0089] In an aspect, the mobile application 352 allows the
user to collect image data of a shopping container or receipt,
transmit the 1mage data to server-side components for pro-
cessing and coupon matching, receive matched coupons
from the server 12, and display the matched coupons 1n a
manner suitable for review and use.

[0090] The mobile application 352 may include a plurality
ol software components for performing various functions.
The mobile application 352 1s described 1n further detail 1n
reference to FIG. 6, below.

[0091] The mobile application 352 includes a user inter-
face (e.g. user interface 602 of FIG. 6, below). The user can
interact with the mobile application 352 and the system 10
via the user interface.

[0092] The user interface 1s displayed to the user via a
display 390 and can receive user mput via an mnput device
392. The display 390 and/or the iput device 392 may be
provided at the user device 16.

[0093] The user can upload a digital image to the system
10 using the mobile application 352. The digital image may
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be a receipt image 308 or a shopping container image 310.
The receipt image 308 may be a photo of a hard-copy receipt
from a purchase transaction that includes a list of purchased
items. The shopping container image 308 may be a photo of
a shopping container containing one or more pre-purchase
items (1.e. items that have yet to be purchased).

[0094] The receipt image 308 and shopping container
image 310 are stored 1n memory 302.

[0095] The shopping container image 310 and the receipt
image 308 may be from the same purchase transaction. For
example, the user may upload a shopping container image
310 prior to checkout and upload a receipt image 308 after
the purchase transaction 1s completed (and a receipt 1s
received). Some functionalities of the system 10 providing
certain advantages may be enabled by the acquisition of
pre-transaction and post-transaction images for the same
purchase transaction.

[0096] The mobile application 352 transmits the shopping
container 1mage 310 and receipt image 308 to the coupon
offering server 12.

[0097] In some cases, the mobile application 352 may be
configured to transmit location data 306 to the coupon server
12. The location data 306 may be transmitted along with the
images 308, 310 or separately. The user device 16 on which
the mobile application 1s running may be configured to
automatically generate location data 306.

[0098] The processor 350 includes a receipt processor
356. The receipt processor 356 receives and processes the
receipt 1mage data 308 1n order to detect purchased items.
Detected purchased items can be used 1n a coupon matching
process. The receipt processor 356 generates detected 1tem
data 312 including the detected items.

[0099] Example receipt images that can be processed by
the receipt processor 356 are shown in FIGS. 4A and 4B.
FIGS. 4A and 4B show receipt images 400, 450 that can be
stored as receipt image data 308 and used by the coupon
oflering system 10.

[0100] The receipt processor 356 processes the receipt
image data 308 using one or more machine learning tech-
niques, such as optical character recognition (OCR). The
receipt processor 356 1s configured to look for and read
certain receipt content data that can be used to identily
purchased items. The receipt content data can be stored in
memory 302.

[0101] The receipt processor 356 converts receipt image
data 308 including written text describing various purchase
information (e.g. purchased item, price, store, store location,
etc.) mto machine-readable text data. In an embodiment, the
receipt processor 356 1s configured to implement an optical
character recognition (“OCR”) technique for converting the
receipt image data 308 into machine-readable text data. The
machine-readable text data generated by the receipt proces-
sor 356 can be used to detect the purchased items in the
receipt 1image data 308.

[0102] The OCR algorithm may be an existing algorithm.

Advantageously, some well-known OCR algorithms have
relatively high accuracy and performance metrics which
may make the use of such OCR algorithms by the receipt
processor 356 advantageous for the detection of purchased
items.

[0103] The receipt content data detected by the receipt
processor 356 includes a purchased 1tem ID. The purchased
item ID may be any unique identifier such as a name, a code,
or the like specific to a particular product.
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[0104] The receipt content data also includes store 1dentity
data and store location data. The store identity data may
describe a name of the store at which the purchase was made
(e.g. Shoppers Drug Mart), which may belong to a chain of
stores. The store location data may describe an address,

other geographic location information, or a store number
that can be used to determine the particular store at which
the purchase was made.

[0105] FEach detected purchased item ID may be associ-
ated with store 1dentity data and store location data to further
facilitate the coupon matching process.

[0106] The receipt processor 356 1s configured to retrieve
an 1tem description 338 using the receipt content data. An
item description 338 can be retrieved for each purchased
item detected in the receipt image data 308.

[0107] The receipt processor 356 may retrieve the item
description 338 from a store and i1tem database 328 acces-
sible to the receipt processor 356. The store and item
database 328 is stored in memory 302.

[0108] The store and 1tem database 328 stores store 1den-
tity data, item IDs, and 1tem descriptions 338. Each store
may be represented in the database 328 by store 1dentity data
(e.g. a store ID) that 1s unique to the store. Each store
identifier may have a plurality of 1item IDs associated waith 1t.
The 1tem IDs correspond to products offered by the store for
purchase.

[0109] Each item ID 1n the store and i1tem database 328
may have an associated 1tem description 338. Accordingly,
products or items offered by a store 1n the database 328 are
represented by an 1tem ID and an item description 338. The
item description 338 may include an 1tem name and a brand
name. The 1tem description 338 may include other descrip-
tive information about the item (e.g. “Astro® Original

Balkan Plain 6% 750 G”).

[0110] The retrieved 1tem description 338 can be provided
as mput to a coupon matcher engine (e.g. coupon matcher
engine 364 described below) as part of a coupon matching
pProcess.

[0111] The processor 350 also includes a shopping con-
tainer 1mage processor 358. The shopping container image
processor 358 receives the shopping container 1image data
310 from the mobile application 352 and processes the
shopping container image data 310 to detect pre-purchase
items contained in the shopping container. Detected items
can be provided to a coupon matching engine for use 1n a
coupon matching process.

[0112] The shopping container image processor 358 1is
configured to use one or more machine learning techniques
to analyze the shopping cart image data 310 and generate
detected 1tem data 312.

[0113] The shopping container image 310 may include
objects (1.c. items) and barcodes (on the objects). Example
shopping container images that can be processed by the
shopping container image processor 358 are shown 1n FIGS.
5A and 5B. Shopping container images 500, 550 include
example objects 502, 552 and example barcodes 504, 554.
[0114] The shopping cart processor 358 includes a barcode
detector module 360 and an object detector module 362 for
detecting barcodes and objects, respectively, 1in the shopping
container 1mage data 310.

[0115] 'The barcode detector module 360 and the object
detector module 362 may be executed in parallel.

[0116] The outputs of the barcode detector module 360
and the object detector module 362 may be aggregated.
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[0117] In vanations, the shopping cart processor 358 may
include only the barcode detection module 360 or the object
detection module 362.

[0118] 'The barcode detector module 360 and the object

detector module 362 may process data and generate detected
item data 312 independently of one another. However, the
use ol both barcode detection and object detection tech-
niques and the generation of their respective outputs may
provide a synergistic effect to the system 10. The synergistic
cllect of the modules 360, 362 may provide more eflective
operation of the system 10, such as through improved 1tem
detection. The synergistic eflects are described 1n detail
below.

[0119] 'The barcode detector module 360 1s configured to

receive and analyze the shopping container image data 310
and detect one or more barcodes 1n the shopping container
image 310. This may include capturing the barcodes 1n the
shopping cart image data 310.

[0120] Invanations, the barcode detector module 360 may
be configured to detect forms of machine-readable item
identifiers other than barcodes.

[0121] Generally, the detected barcode 1s associated with
a pre-purchased item present in the shopping container of
the user. The detected barcode may, for example, appear as
a label on the 1tem. In this sense, each item 1n the shopping

container may have an associated barcode or other machine-
readable 1dentifier.

[0122] The barcode detector module 360 1s configured to
localize and decode barcodes 1n the shopping container
image data 310. The barcodes may be 1D or 2D barcodes.

[0123] In an embodiment, the barcode detector module
360 may mmplement a barcode localization method that
prioritizes accuracy over processing speed. Prioritizing
accuracy may reduce missed barcodes that may negatively
impact coupon matching and offering.

[0124] The barcode detector module 360 may be config-
ured to implement one or more techniques for locating and
decoding a barcode 1n a given image. Example techniques

may include any one or more of a classical line scanming
technique, morphological approaches, and wavelets.

[0125] In an embodiment, the barcode detector module
360 uses a combination of classical line scanning, morpho-
logical approaches, and wavelets. The combination of tech-
niques implemented by the barcode detector module 360
may improve accuracy and speed of the system 10.

[0126] The barcode detector module 360 1s 1n communi-
cation with a barcode database 324. The barcode database
324 1s stored in memory 302. The barcode detector module
360 1s configured to access or query the barcode database
324 using detected barcode data.

[0127] The barcode database 324 stores a plurality of

barcodes and a plurality of item descriptions 338 for various
items.

[0128] For each item there may be stored a barcode and an
item description 338. The item may be a product or piece of
merchandise, such as a bottle of laundry detergent. The
barcode 1s detectable on the physical item.

[0129] The barcode (or barcode data representing the
barcode) 1s linked 1n the database 324 to the 1tem description
338 for the item. The 1tem description may be any suitable
descriptor for distinguishing the item from other items. The
item description may be a unique name, number, code, or the
like. Accordingly, barcode database 324 1s structured such
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that the 1tem description can be retrieved from the database
324 using the linked barcode, and vice versa.

[0130] The barcode detector module 360 detects a barcode
in the received shopping cart image data 310. The barcode
detector module 360 queries the barcode database 324 using
the detected barcode 1tself or a barcode descriptor or 1den-
tifier associated with the barcode.

[0131] As described above, the barcode 1s linked 1n the
database 324 to an 1tem description 338.

[0132] The barcode database 324 returns the item descrip-
tion 338 for the detected barcode.

[0133] The barcode detector module 360 provides the

retrieved 1tem description 338 to the coupon matcher engine
364 for use in the coupon matching process.

[0134] The object detector module 362 1s configured to
receive and analyze the shopping cart image data 310 and
detect one or more objects 1n the shopping cart image 310
using an object detection technique.

[0135] The object detector module 362 may, for example,
detect an object 1n the shopping container image data 310.
The detected object 1s represented by an object descriptor.
The object descriptor may be provided to a classifier trained
to receive an object descriptor and output an item class.
[0136] The object detector module 362 1s 1n communica-
tion with an object photo database 326. The object photo
database 326 is stored in memory 302.

[0137] The object detector module 362 1s configured to
access or query the object photo database 326 using an
output of the object detection process performed by the
object detector module 362.

[0138] The object detection output may include an object
descriptor for the detected object. The object descriptor may
include one or more features derived from the image data
310 using one or more object detection techmiques. The
derived features may be distinct such that the object detector
module 362 can distinguish items {from one another using
the object descriptor.

[0139] The object detector module 362 may determine an
item description (which may be similar to 1tem description
338) for the detected object using the object descriptor. The
determined 1tem description for the detected object can be
used to find coupons for items having the same 1tem descrip-
tion.

[0140] In an embodiment, the object photo database 326
stores a plurality of object descriptors and a plurality of item
descriptions. The item descriptions may be similar to the
item descriptions stored in the barcode database 324. Each
item 1n the object photo database 326 includes an object
descriptor and item descriptor. The object descriptor 1is
linked to the item description for each item. The item
description may include an item name and a brand name.
The item description may include other information about
the object (e.g. “Astro® Original Balkan Plain 6% 750 G™).
[0141] The object descriptors and item descriptions are
stored 1n the photo database 326 such that an 1tem descrip-
tion can be retrieved using an object descriptor as mput.
[0142] In this sense, the object photo database 326 may
link the object descriptor to the item description to facilitate
retrieval of the 1item description based on the object descrip-
tor.

[0143] In an embodiment, the object detector module 362
uses a region-based convolutional neural network (RCNN).
In particular, the object detector module 362 may use
fast-RCNN. Fast R-CNN may achieve near real-time rates
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using very deep networks, while 1ignoring time spent on
region proposals. Proposals may be test-time computational
bottleneck 1n modern detection systems. Region proposal
methods typically rely on inexpensive features and economi-
cal inference schemes. Selective Search, one of the most
popular methods, greedily merges superpixels based on
engineered low-level features. Yet when compared to ethi-
cient detection networks, Selective Search 1s an order of
magnitude slower, at 2 seconds per image 1 a CPU mmple-
mentation. EdgeBoxes currently provides good tradeoil
between proposal quality and speed, at 0.2 seconds per
image. Nevertheless, the region proposal step still consumes
as much running time as the detection network. This per-
formance 1s further improved by Faster R-CNN, which uses
Region Proposal Networks (RPNs) that share convolutional
layers with state-oi-the-art object detection networks.

[0144] In an example using Fast CNN, an input image 1s
fed to a convolutional neural network (CNN). The CNN
generates convolutional feature maps. Regions of proposals
are extracted using the convolutional feature maps. A region
of interest (ROI) pooling layer 1s used to reshape the
proposed regions 1nto a fixed size so that it can be fed into
a fully connected network. Fach region 1s passed on to a
tully connected network. A softmax layer i1s used on top of
the fully connected network to output classes. Along with
the softmax layer, a linear regression layer 1s also used in
parallel to output bounding box coordinates for predicted
classes. Fast CNN uses a single model which extracts
teatures from the regions, divides them into different classes,
and returns the boundary boxes for the identified classes
simultaneously.

[0145] Inan embodiment, the object detection module 362
implements a machine learning algorithm according to a
supervised learning technique.

[0146] The supervised learning technique may use an
annotated dataset for training an object detection model. The
annotated dataset may be stored in an annotated dataset
database, which may be stored 1n memory 302 or in storage
otherwise accessible to the coupon offering system 10.

[0147] The annotated dataset may include a set of anno-
tated datasets. In an embodiment, the annotated dataset
includes one or more existing object detection datasets in the
market and a grocery image dataset. This approach may
provide a proper dataset for training the object detection
model. The existing object detection datasets may be used as
a starting point for the training.

[0148] The grocery image dataset includes a plurality of
images ol grocery or other retail items. The grocery image
dataset may be generated by the coupon offering system 10.
This may occur according to a user input to the system 10.

[0149] The grocery image dataset may be annotated using
crowdsourcing techniques. In an embodiment, users may be
able to annotate grocery image dataset 1mages using the
coupon oflering system 10. For example, a user may acquire
an 1mage of a particular item (e.g. via the user’s mobile
device) and upload and annotate the acquired 1image using a
user interface of the coupon offering system 10. The coupon

offering system 10 adds the annotated image to the grocery
image dataset. In another example, the coupon oflering
system 10 may provide a user interface on the user’s device
that 1s configured to display an image of an 1tem and receive
an mput from the user providing an annotation for the
displayed image. The system 300 receives the annotation
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input, generates the annotated 1image, and adds the annotated
image to the grocery image dataset.

[0150] The annotated dataset may be augmented using
shopping container i1mages and corresponding receipt
images. In an embodiment, the coupon oflering system 10
generates the augmented dataset by adding the shopping
container 1images that have corresponding receipt images.
The coupon offering system 10 may be configured to add
images to the dataset in this manner automatically upon
receiving shopping container images and corresponding
receipt 1mages. By generating the augmented annotated
dataset, a very strong grocery dataset may be created for
grocery (or other retail ) shopping experiments performed by
the coupon offering system 10.

[0151] In an embodiment, the supervised learning algo-
rithm uses region proposal methods and region-based con-
volutional neural networks (RCNNs). The RCNN may be a
Fast RCNN with very deep networks. The Fast RCNN may
help the coupon offering system 10 achieve near real-time
detection. This may be particularly advantageous i1n the
shopping context, where embodiments of the coupon ofler-
ing system 10 may be used immediately prior to checkout
where time 1s limited and processing time to detect objects
In a given 1mage can be important.

[0152] In another embodiment, the supervised learning
algorithm may use Selective Search. Selective Search may
be used to increase detection accuracy, such as by greedily
merging superpixels based on engineered low-level features.
Selective Search may be slower 1n the detection step.
[0153] As the coupon offering system 10 receives more
shopping container images and receipt images, the system
10 may continue to train the supervised machine learning
algorithm. This may train the supervised learning algorithm
to recognize new products. Such an approach may help train
the object detection model to detect and 1dentily products
that were not available when the supervised learning algo-
rithm was previously trained.

[0154] As one objective of the coupon offering system 10
may be to detect items that have potential coupons, the
coupon offering system 10 may use reverse engineering and
augment the datasets by adding additional annotated images
of 1items with coupons. Using such a dataset may enable the
machine learning algorithm to detect items with coupons
with a higher accuracy.

[0155] Various challenges are associated with detection of
items in shopping container 1mages 310. Often pre-purchase
items placed 1n a shopping container can be partially
obscured. For example, a pre-purchase item may be partially
obscured by 1ts configuration or placement in the shopping
container, or by other items or objects 1 the shopping
container. Similarly, barcodes or other 1identifiers on the 1tem
may be obscured. Accordingly, a shopping container may
contain one or more items that are not clearly identifiable
(e.g. via an object detection technique) but have a visible
barcode. Likewise, the opposite 1s possible where enough of
the object 1s unobscured so as to be identifiable, but the
barcode of the item 1s not visible.

[0156] To address this challenge, the system 10 may be
advantageously configured to perform barcode detection and
object detection on the same shopping container image 310
using the barcode detector module 360 and object detector
module 362, respectively.

[0157] In doing so, the system 10 may be able to detect as
many 1tems 1n the shopping container image 310 as possible.
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In other words, by using both barcode detection and object
detection techniques, the system 10 may be able to detect
more items 1n the shopping cart image 310.

[0158] More detected items means coupons can be poten-
tially identified or matched for more items and offered to the
user, which can increase savings. Using only barcode detec-
tion or only object detection may lead to undetected items.
Undetected 1tems present a missed opportunity for the
system 10 to match or identily coupons and missed oppor-
tunity for the user to save money on purchases.

[0159] The object detector module 362 may be configured
to provide a confidence level for a detected item.

[0160] The object detector module 362 may compare the
confidence level to a confidence level threshold. If the
confidence level does not meet the threshold, a result from
the barcode detector module 360 may be used to help
identily the item. Similarly, 11 the object detector module
362 does not detect an item, the result from the barcode
detector 360 may be used to help identity the item.

[0161] The processor 350 includes a location data proces-
sor 354.
[0162] The location data processor 354 processes location

data 306 received from the mobile application 352 and
determines a store identity for the location data 306. The
store 1dentity may be an 1dentifier associated with a store at
which the user 1s shopping or has shopped. The location data
306 may be GPS data or the like from which the user’s
location can be determined. In an embodiment, the location
data processor 354 may use a web mapping service (e.g.
Google Maps), for example via an API (e.g. Google Maps
API). The location data processor 354 may use the web
mapping service to find location iformation (e.g. store or
plaza name) from the location data 306.

[0163] The location data processor 354 may also store
received location data 306 and/or store identity data as
historical location data. The historical location data includes
locations visited by the user. The historical location data
may be used by the system 10 (e.g. coupon matcher engine
364) to find and ofler location-relevant coupons to the user.

[0164] The location data processor 354 may analyze the
historical location data and detect user shopping preferences
from the historical location data. The detected user shopping
preferences can be stored in memory 302 as user preference
data. The user preference data may include frequented stores
and/or frequented locations for the user.

[0165] Frequented locations can be used to suggest cou-
pons for stores 1n or near that location. Frequented stores can
be used to suggest coupons for such stores.

[0166] The location data 306 can help the system 1n object
detection by detecting a store 1dentity. The store 1dentity can
be used to determine the type of 1items sold by the store (e.g.
we don’t (currently) buy groceries from Canadian Tire) and
use that information to help distinguish 1tems (e.g. by ruling
out item 1dentifications that don’t make sense based on the
store 1dentity and the types of items sold by the identified
store).

[0167] The processor 350 includes a training module 368.

[0168] The training module 368 1s configured to receive
data from one or more components (such as processors or
modules of the system 10) of the system 10 and use the
received data 1n a training process.
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[0169] The tramming process may include ftraining or
retraining machine learning models or algorithms used by
the receipt processor 356 or the shopping container image
processor 358.

[0170] For example, the training module 368 may be
configured to receive outputs of the coupon matching engine
364, receipt processor 3356, or shopping container image
processor 358, and use those outputs to further train the
models and algorithms of the system 10 to make the models
and algorithms more eflective.

[0171] The training module 368 may be configured to
identily training data 334 and train models using the training
data 334. The training data 334 is stored in memory 302.
[0172] An example of how training via the training mod-
ule 368 may be achieved will now be described.

[0173] Using the mobile application 352, a user may
upload a receipt 1image 308 to the system 10. The receipt
image 308 1s uploaded a short period of time after the same
user has uploaded a shopping container 1mage 310. The
shopping container 1mage 310 and receipt image 308 may
have been taken before and after the same purchase trans-
action, respectively.

[0174] The images 308, 310 were taken at the same store
or location.
[0175] The receipt image 308 and shopping container

image 310 may each include a timestamp or the like that can
be used by the system 10 to determine when the 1mages were
taken.

[0176] The system 10 may be configured to determine an
image location for the images 308, 310. For example, the
system 10 may determine that the receipt image 308 and
shopping container 1mage 310 are from the same or similar
location or store and are thus from the same purchase
transaction.

[0177] The system 10 may do so by accessing location
data 306 for the user (e.g. the user device 16).

[0178] The system 10 may do so by accessing store
location data embedded within the image itself (e.g. a receipt
that indicates a store location, such as an address, store
name, store number or other identifier, etc.).

[0179] The system 10 may then compare time data for the
receipt image 308 with time data for the shopping container
image 310 and determine a relative likelithood that receipt
image 308 and shopping container image 310 are from the
same purchase transaction.

[0180] The system 10 may conclude that where the time
difference between the shopping container image 310 and
the receipt image 308 i1s relatively small (e.g. within an
established threshold), the images 308, 310 are part of one
transaction.

[0181] The training module 368 may use user-collected
data from the same purchase transaction to further train one
or more modules of the system 10, such as the barcode
module 360 or the object detector module 362.

[0182] For example, a receipt should, 1n theory, list the
same 1tems as are mcluded 1 a shopping container image
310 for the same purchase transaction, and vice versa. The
user has the items he intends to buy in the shopping
container prior to checkout and those items are captured 1n
the receipt alter checkout.

[0183] The tramning module 368 may leverage discrepan-
cies between detected items 1n the shopping container image
processor 358 and the receipt processor 356 in identifying
training data 334.
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[0184] For example, where there are discrepancies
between 1tems detected in the shopping container image 310
and the receipt image 308 for the same purchase transaction,
it may be assumed that an item detection error was made
(e.g. mistakenly identified items, 1tems missed entirely) by
one of the processors 356, 358. For example, the item
detection error may have been made by either the shopping
container 1mage processor 358 or the receipt processor 356.
[0185] The training module 368 may flag data from pur-
chase transaction for which item detection output from the
receipt processor 356 and item detection output from the
shopping container 1mage processor 338 do not match. The
data may be flagged as training data 334. Training data 33
may also include training data used to train the barcode
detector module 360 and the object detector module 362.
[0186] The training module 368 may compare the item
detection output of flagged data and determine what kind of
items each of the processors 356, 358 were not able to
detect. Certain parameters or configurations of the proces-
sors 356, 358 may be adapted 1n response.

[0187] The processor 350 includes a purchase history
module 366.
[0188] The purchase history module 366 tracks and stores

historical purchase data 316 for a user. The historical pur-
chase data 316 includes purchase transactions for the user.
[0189] The historical purchase data 316 may include his-
torical location data 330, such as visited locations and stores.
The historical purchase data 316 may include historical
purchased 1tem data 332. The historical purchased item 332
data may include data about purchased items, such as a
product type and a brand.

[0190] The historical purchase data 316 can be used to
improve the accuracy and efliciency of various components
and modules of the system 10.

[0191] The history retriever module 366 provides the
historical purchase data 316 to the coupon matcher engine
364. The coupon matcher engine 364 can use the historical
purchase data 316 to match and offer relevant coupons to the
user.

[0192] The processor 350 includes a coupon matcher
engine 364.
[0193] The coupon matcher engine 364 searches and

retrieves coupons 318 matching items detected by the
receipt image processor 356 or the shopping container image
processor 358. Such coupons are referred to as matched
coupons 318. The matched coupons 318 may be i1dentified
using a matching procedure implemented by the coupon
matcher engine 364. The coupon matcher module 364 sends
the matched coupons 318 to the mobile application 352.
[0194] A matched coupon 318 may be an instant coupon
matching a shopping container image. A matched coupon
318 may be a future coupon matching a given receipt. A
matched coupon 318 may be a general coupon available to
everyone. A matched coupon 318 may be a future coupon
matching the shopping history of the user.

[0195] A matched coupon 318 may be matched based on
one or more coupon properties such as item, brand, or store.
Accordingly, the matched coupon 318 may be a coupon
matching a specific item (e.g. $2 off on TIDE detergent), a
coupon matching a brand (e.g. 20% off any L’OREAL
product, 10% ofl any AXE body wash), or a coupon match-
ing store (e.g. 20X points for SHOPPERS DRUG MART).
[0196] The matched coupon data 318 can be converted
into machine-readable coupon data 322 for use by the user.
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[0197] The coupon matcher engine 364 may receive
detected 1tem data 312 including an 1tem description 338.
from the receipt image processor 356 or the shopping
container 1mage processor 338.

[0198] The coupon matcher engine 364 1s 1n communica-
tion with a coupon database 313. The coupon database 313
stores coupons made available by stores and brands. The
coupons may include all types of coupons such as purchase-
required coupons, one-time only coupons, and general cou-
pons.

[0199] The coupon matcher engine 364 may search the
coupon database 313 using the detected i1tem data 312 and
retrieve matched coupons 318. For example, the coupon
matcher engine 364 may search the coupon database 313
using one or more item descriptions corresponding to
detected 1tems.

[0200] The coupons may be stored 1n the coupon database
313 such that the coupons can be searched and matched
using the detected 1tem data 312 generated by the processors
356, 358.

[0201] The coupon matcher engine 364 may generate
matched coupons 318 using a matching procedure. The
matching procedure may include the application of machine
learning techniques to match a coupon to a user.

[0202] The coupon matcher engine 364 may consider
additional criternia 1n generating matched coupons 318.
[0203] The coupon matcher engine 364 may be configured
to determine a coupon relevance for a coupon and determine
whether the coupon relevance meets a predetermined thresh-
old for generating a matched coupon 318. The coupon
relevance retlects how relevant the coupon 1s to the user,
based on certain criteria.

[0204] Critenia for coupon relevance may include location
(store, geographic location) or item preferences (products,
product types, brands).

[0205] The coupon matching engine 364 may ofler a
coupon with a high relevance and disregard a coupon with
a low relevance.

[0206] The coupon matching engine 364 may receive and
use location data 306, store 1dentity data, or purchase history
data 316 1n determining coupon relevance.

[0207] Inanexample, the coupon matcher engine 364 may
compare locations at which a coupon 1s redeemable and
historical location data 330 for the user to determine whether
the coupon 1s relevant to the user. If the coupon matcher
engine 364 determines the coupon is relevant (e.g. the
coupon 1s for a store that the user has frequented in the past)
a matched coupon 318 1s generated.

[0208] Referring now to FIG. 6, shown therein 1s the
mobile application 352 of FIG. 3, according to an embodi-
ment. The mobile application 352 includes a plurality of
soltware components or modules that, when executed by the
processor 350, cause the mobile application 352 (and the
user device 16) to perform various operations and functions
of the system 10.

[0209] The software components of the mobile application
352 may be configured to interact with other mobile appli-
cation software modules and/or server-side soitware mod-
ules 1n order to eflect various features and functionalities of
the system 10.

[0210] The mobile application 352 includes a user inter-
face 602. The user interface 602 allows the user to interact
with the coupon offering system 10. The user interface 602
displays various data (such as data stored in memory 302)
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and information generated and stored by the system. The
user interface 602 1s configured to receive mput from the
user related to the identification and use of matched coupons
318.

[0211] Example functionalities of the user interface 602
may include allowing the user to take and upload a photo
(c.g. 1images 308, 310) to the system 10 for analysis, view
matched coupons 318, or to access and use machine-read-
able representations 322 of matched coupons 318.

[0212] The mobile application 352 may include a camera
accessor module 604. The camera accessor module 604 is
configured to access a camera of the user device 16 1n order
to acquire and/or access 1image data (e.g. image data 308,
310) that can be analyzed by the system 10.

[0213] For example, the user may take a photo of a
shopping container or a receipt using the camera of the user
device 16. The camera accessor module 604 accesses and
retrieves the photo for use by the system 10.

[0214] The mobile application 352 may include a location
data accessor module 606. The location data accessor mod-
ule 606 1s configured to access location information for the
user device 16.

[0215] For example, the user device 16 may be configured
to generate and store location data 306. In some cases, the
location data 306 may be associated with an image acquired
by a camera of the user device 16. The location data accessor
module 606 accesses the location data 306. The location data
306 can be associated with a particular image 308, 310 that
1s provided to the system 10 by the user.

[0216] The location data 306 may be used by the coupon
offering server 12 to identily a store location (e.g. what store
a purchase event took place at) or a geographic area in which
the user 1s frequently present and shopping, for example.
The location data 306 may be used by the server 12 to
augment the identification and offering of matched coupons
318 to users.

[0217] The mobile application 352 includes a notification
module 608. The notification module 608 may perform one
or more functions related to a coupon-related notification.
For example, the notification module 608 may determine,
generate, and/or display a coupon-related notification. The
coupon-related notification provides the user with informa-
tion about the user’s matched coupons 318, such as an
upcoming expiry date of a matched coupon 318 or a newly
available matched coupon 318.

[0218] In an embodiment, the notification module 608 1s
configured to access a device notification system of the user
device 16. The notification module 608 identifies or receives
an indication (e.g. from server 12) of available or expiring
matched coupons 318. The notification module 608 gener-
ates a noftification based on the identification or received
indication. The notification module 608 displays the notifi-
cation using the device notification system of the user device

16.

[0219] In an embodiment, the noftification module 608
may be configured to determine whether a notification
condition 1s satisfied and, if the notification condition 1s
satisfied, generate a corresponding notification.

[0220] Examples of notification conditions may include
user presence in a particular geographic location or store
(e.g. user within 1 km of a location or store), coupon expiry
date (e.g. coupon expires one week from current date), and
coupon has recently been identified or matched by the
system 10 (1.e. notifying of a new coupon).
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[0221] Determiming whether a notification condition 1is
satisfied may include the notification module 608 (or other
system component, such as a server-side soltware compo-
nent) querying certain coupon metadata. The coupon meta-
data may include a coupon expiry data or a store location, for
example.

[0222] The system 10 may determine store coupon expiry
dates and availability statuses for matched coupons 318.
[0223] The notification module 608 may keep the user
apprised of coupon expiry dates and inform users of avail-
able coupons 318. Such actions may facilitate more effective
use of coupons by the user. More eflective use of coupons
can save the user money and may demand less of the user’s
attention and time to keep track of coupons.

[0224] The mobile application 352 includes a coupon
displayer module 610. The coupon displayer module 610 1s
configured to display matched coupons 318.

[0225] The coupon displayer module 610 may include a
machine-readable coupon displayer 612 and a human-read-
able coupon displayer 614.

[0226] The machine-readable coupon displayer 612 1is
configured to generate and/or display a machine-readable
version 322 of the matched coupon 318. The machine-
readable version may be, for example, a barcode version of
the coupon 318 readable by a barcode-reading checkout
machine or the like.

[0227] The user can access and display the machine-
readable version 322 of the coupon 318 on their device 16
using the user itertace 602 and present the coupon 318 to
a machine reader via the user device 16.

[0228] The machine-readable coupon displayer 612 may
advantageously provide the user with a convenient elec-
tronic version 322 of the matched coupon 318 that can be
applied with minimal effort and without having to manage
paper coupons.

[0229] The machine-readable coupon displayer 612 may
advantageously allow the user to apply the matched coupons
318 using a device (e.g. the user’s mobile device) that i1s
often already 1n the possession of a shopping user, thereby
removing the requirement to either bring necessary coupons
on the shopping trip or know 1n advance which stores and
what purchases are going to be visited and made.

[0230] The human-readable coupon displayer 614 1s con-
figured to generate and/or display a human-readable version
of the matched coupon 318.

[0231] The human-readable coupon displayer 614 may
advantageously present a user-friendly version of the
matched coupons 318 so that the user can view available
coupons, confirm which coupon the user i1s using, select
coupons, €tc.

[0232] In embodiments having both human-readable and
machine-readable display capabilities, the user can view and
understand what coupons he has available and can use the
coupons with mimimal effort using the user device 16.
[0233] In some cases, the mobile application 352 may
include one or more ancillary features.

[0234] The ancillary features are complementary to the
coupon-related features of the system 10. In many cases,
such features are related or linked in some way to shopping
and the purchase of goods by the user, though not directly
related to the identification and use of coupons. By their
inclusion 1n the mobile application 352, these ancillary
teatures may provide the user with a more robust application
for managing purchasing habits and experiences.
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[0235] Various ancillary feature of the mobile application
352 according to embodiments will now be described. Such
ancillary feature may be implemented as one or more
soltware components executable by a processor, such as
processor 350, located at user device 16 or server 12.
[0236] The mobile application 352 may include an
expense reporter module 616.

[0237] The expense reporter module 616 may calculate,
retrieve, and/or display a report of the user’s shopping
eXpenses.

[0238] In doing so, the expense reporter module 616 may
access coupon usage data stored by the system 10 as well as
historical purchase data 316 for the user in order to deter-
mine or display savings attributable to the use of coupons
offered via the system 10. Coupon usage data includes data
about how matched coupons 318 have been used for pur-
chases.

[0239] The expense report generated by the expense
reporter module 616 may be 1n any suitable display format
and may include one or more types of visual displays such
as graphs, tables, charts, or the like.

[0240] The expense reporter module 616 may generate
periodic reports of user expenses (e.g. monthly, yearly).
[0241] The mobile application 3352 may include an
expense categorizer module 618.

[0242] The expense categorizer module 618 may access or
retrieve user expense data. The user expense data may be
generated by the system 10 using historical purchase data
316 and coupon usage data. The user expense data can then
be categorized by the expense categorizer module 618.
[0243] The expense categorizer module 618 may directly
or mndirectly identify cost saving opportunities for the user.
[0244] The expense categorizer module 618 may visually
present user expense data 1n such a way that the user can
identily or determine cost saving opportunities from the
categorized user expense data.

[0245] The expense categorizer module 618 may visually
present user expense data 1n such a way that such saving
opportunities are more explicitly displayed or communi-
cated to the user (e.g. highlighting savings opportunities).
[0246] The expense categorizer module 618 may provide
the user expense data to the user interface 602 for display.
[0247] In displaying cost saving opportunities, the
expense categorizer module 618 may link to or reference
coupons 318 available to the user that may provide cost
savings and reduce expenses.

[0248] The mobile application 352 may include a shop-
ping list generator module 620.

[0249] The shopping list generator module 620 creates a
user shopping list for future purchases. The user shopping
list includes a plurality of items. The shopping list generator
module 620 may update the user shopping list periodically.
[0250] The shopping list generator 620 may access his-
torical purchase data 316 such as purchased items, 1tem-
specific data (what 1tems and types of items the user pur-
chased), purchase frequency, and purchase dates to create
the user shopping list.

[0251] The shopping list generator module 620 may create
the shopping list autonomously or with mput from the user.
[0252] The shopping list generator module 620 may
search the user’s matched coupons 318 for coupons that are
relevant to the user shopping list. For example, the shopping
list generator module 620 may search matched coupons 318
stored by the system 10) for items that match items in the
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user shopping list. The shopping list may include a plurality
of 1tem descriptors representing items in the shopping list.
The shopping list item descriptors are compared with 1tem
descriptors for the matched coupons 318. Where there 1s a
match between an 1tem descriptor in the shopping list and an
item descriptor in the matched coupons 318, the shopping
list generator module 620 may create a link in the shopping
list to the matched coupon 318. This may help make the user
aware of the coupon 318 and simplify 1ts use.

[0253] Referring now to FIG. 7, shown therein 1s a flow-
chart of a method 700 for offering coupons to a user based
on a shopping container image provided by the user, accord-
ing to an embodiment. The method 700 may be implemented
by the system 10 of FIG. 1.

[0254] At 702, the user takes a photo of a shopping
container holding one or more items. The photo may be
captured by a camera of the user device 16. The shopping
container photo 1s stored as shopping container 1mage data
310.

[0255] At 704, the shopping container image data 310 1s
received by the mobile application 352. The image 310 may
be automatically uploaded into the system 10, or the user
may select an 1image 310 to upload from the user device
image storage to the mobile application 352.

[0256] At 706, the mobile application 352 sends the shop-
ping container 1image data to the coupon offering server 12
over a network such as the Internet.

[0257] At 708, the coupon offering server 12 processes the
shopping container image data 310 and detects 1tems 1n the
user shopping container based on the processed shopping
cart image data 310. The shopping container image data 310
1s processed by the shopping container image processor 358.
[0258] The shopping container image data 310 may be
processed using object detection and/or barcode detection
techniques to detect items 1n the shopping container image.
Detected 1items 312 may each be represented by an item
descriptor that can be used to 1dentity or match coupons for
those 1tems.

[0259] At 710, the coupon offering server 12 retrieves
coupons 318 matching the detected i1tems 312. This may
include searching one or more source coupon databases 313.
The source coupon database or databases may be run by an
operator of system 10 or by one or more third parties.
[0260] Generally, the source coupon database 313 stores
coupons offered by retailers or other third parties. Each
source coupon 314 includes one or more 1tems that are the
subject of that coupon. For example, in a coupon for
detergent, the item 1s the detergent. The coupons may be
stored 1n the source coupon database 313 such that the item
or 1tems that are the subject of a coupon can be searched and
retrieved using an 1tem descriptor. The item descriptor may
describe or represent a general product (e.g. detergent) or a
brand-specific product (TIDE detergent).

[0261] At 712, the coupon offering server 12 sends the
matched coupons 318 to the mobile application 352 oper-
ating at the user device 16.

[0262] Optionally, at 714, the coupon oflering server 12
considers a user purchase history in the coupon matching
process performed by the coupon offering server 12. The
user purchase history 1s stored as historical purchase data

316.

[0263] The historical purchase data 316 may include a
plurality of purchase transactions made by the user. Each
purchase transaction may include various data about the
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transaction such as a purchased item, 1tem type, brand, date,
time, location, store, price, quantity, etc. The purchased item
may be represented by an item descriptor. The historical
purchase data 316 may further include data such as ire-
quently purchased items, stores, brands, locations, price
ranges, €tc.

[0264] The coupon oflering server 12 may use the histori-
cal purchase data 316 in generating matched coupons 318.
[0265] At 716, the mobile application 352 generates a
barcode or other machine-readable representation 322 of the
matched coupons 318. The machine-readable representation
322 can be read 1n order to apply the matched coupon 318
at purchase.

[0266] In some cases, the machine-readable coupon 322
may be generated at the coupon offering server 12 and
transmitted to the mobile application 352 for use by the user.
[0267] Referring now to FIG. 8, shown therein 1s a flow-
chart of a method 800 for offering coupons to a user based
on a receipt photo provided by the user, according to an
embodiment.

[0268] The method 800 may be performed by system 10 of
FIG. 1. The method 800 includes steps and actions that may
be performed by the server 12 and at the user device 16.
[0269] At 802, the user takes a photo of a shopping
purchase receipt including one or more purchased items. The
photo may be captured by a camera of the user device 16.
The receipt photo 1s stored as receipt image data 308.
[0270] At 804, the receipt image data 308 1s received by
the mobile application 352. The image 308 may be auto-
matically uploaded into the system 10, or the user may select
an 1mage 308 to upload from the user device 1image storage
to the mobile application 352.

[0271] At 806, the mobile application 352 sends the
receipt image data 308 to the coupon offering server 12 over
a network such as the Internet.

[0272] At 808, the coupon offering server 12 processes the
receipt image data 308. The processing includes detecting,
purchased 1tems 312 listed on the receipt.

[0273] The coupon offering server 12 analyzes the receipt
image data 308 and detects purchased items and store data.
The store data may include a store and a store location.
Detecting purchased 1tems may include reading item 1den-
tifiers (item IDs) for the purchased items.

[0274] The receipt image data 308 may be processed by
the coupon offering server 12 using optical character rec-
ognition.

[0275] The store data and the 1tem 1dentifier can be used
by the coupon offering server 12 1 a coupon matching
process.

[0276] At 810, the coupon oflering server 12 retrieves an
item description or descriptor for each purchased 1tem using
the detected 1tem ID and store ID. This may include search-
ing a database storing store IDs, item IDs, and item descrip-
tions. Each store (corresponding to a store ID) may have a
plurality of items. Fach item may have an item ID and an
item description. Querying the database with a store ID and
an item ID may return an item description for the item.
[0277] At 812, the coupon offering server 12 retrieves
coupons matching the purchased items detected by the
coupon offering server 12 at 808. The coupon oflering server
12 uses the 1item description retrieved at 810 to match the
coupons.

[0278] The coupon offering server 12 performs a coupon
matching process using the detected items from the receipt
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image data and source coupon data. The coupon matching
process compares data associated with the detected items
with data associated with source coupon data to identify
matches. For example, the coupon matching process may
include comparing an i1tem descriptor for the detected 1tem
with an item descriptor fora source coupon. If the item
descriptors match (1.e. implying the coupon 1s for the item
appearing on the receipt), the coupon matching process
identifies a match and flags the coupon as an offered coupon.
The output of the matching process 1s one or more matched
coupons.

[0279] For example, a coupon may be for an item and the
item 1s represented by an 1item description. The item descrip-
tion from the coupon may be the same or similar to the item
description retrieved from the database at 810 such that a
search of a coupon database using the item description from
810 includes matching the 1item description 1n the search to
an 1tem description for the coupon. Matching the item
description 1n this manner generates a matched coupon 318.
[0280] Optionally, at 814, the coupon oflering server 12
considers user purchase history in performing the coupon
matching process. The user purchase history 1s stored as
historical purchase data 316.

[0281] The historical purchase data 316 may include a
plurality of purchase transactions made by the user. Each
purchase transaction may include various data about the
transaction such as a purchased item, 1tem type, brand, date,
time, location, store, price, quantity, etc. The purchased i1tem
may be represented by an item descriptor. The historical
purchase data 316 may further include data such as 1fre-
quently purchased, items, stores, brands, locations, price
ranges, etc.

[0282] The coupon oflering server 12 may use the histor-
cal purchase data 316 in generating matched coupons 318.
[0283] At 816, the coupon offering server 12 sends the
matched coupons to the mobile application 352. The
matched coupons 318 are available to the user for future use.
[0284] Insome cases, at 818, the matched coupons 318 are
linked to a user account associated with the user and stored
accordingly. The matched coupons 318 may be stored at the
user device 16, at the coupon oflering server 12, or in a
database accessible to the user device 16 or server 12.
[0285] The mobile application 352 1s configured to receive
a matched coupon 318 generated using the method 800 and
generate a machine readable representation 322 of the
coupon 318 that can be read 1n order to apply the coupon at
the time of a future purchase transaction.

[0286] Referring now to FIG. 9, shown therein 1s a sche-
matic of data flow 900 for the coupon offering system 10 of
FIG. 1, according to an embodiment.

[0287] Asllustrated, the system 10 includes mobile appli-
cation 352, location information processor 354, receipt
processor 356, shopping container 1image processor 358,
coupon matcher engine 364, and history retriever module
366.

[0288] The mobile application 352 1s located at user
device 16 and the components 354, 356, 358, 364, and 366
are located at the coupon offering server 12. The user device
16 and the coupon oflering server 12 communicate over a
network, such as the Internet.

[0289] A customer interacts with the mobile application
352 (for example, via user interface 402) at the user device
16. This may include taking a receipt photo and a shopping
container photo using a camera of the user device 16. The
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receipt photo and shopping container photo are stored as
receipt 1mage data 308 and shopping container image data
310, respectively. The shopping container photo may be
taken prior to a purchase transaction, while the receipt photo
may be taken after the same purchase transaction. In such a
case, 1tems 1n the shopping container are likely represented
on the receipt and vice versa. In this sense, detected 1tems
312 from the receipt image data 308 and the shopping
container image data 310 may be the same.

[0290] The mobile application 352 provides various data
to the components of the coupon offering server 12 including
the receipt 1image data 308 and shopping container image
data 310. The mobile application 352 also provides location
data 306 to the coupon offering server 12. The location data
306 may be embedded with the image data 308, 310, for
example giving a location for the photo, or provided sepa-
rately. The location data 306 may include GPS coordinates
or the like.

[0291] The location data 306 may be provided at or around
the same time as the shopping container image data 310. The
location data 306 may then be used to identify a store at
which the user 1s currently shopping.

[0292] The mobile application 352 passes the location data
306 to the location data processor 354. The location data
processor 354 1s configured to process the received location
data 306 and determine a store at which the user 1s shopping
or has shopped.

[0293] The location data processor 354 may, for example,
query a store location database using the location data 306.
The store location database may include data for a plurality
of stores. Each store may have an associated store identifier
and a location. The store location database may be queried
using a location (1.e. location data 306) and return a store
identifier. The store 1dentifier may include data unique to the
store that can be used by other components of the system 10
(e.g. coupon matcher engine 364) to identily coupons for
that particular store.

[0294] The location data processor 354 generates detected
store data (such as a store i1dentifier) from the location data
306 that 1s passed to the coupon matcher engine 364.

[0295] The location data processor 334 may improve
results of the image processing components 308, 310 of the
system 10. The location data processor 354 may help the
coupon matcher engine 364 to ofler coupons matching the
detected store. The location data processor 354 may be used
to detect the user’s shopping preferences (1.e. store prefer-
ences) which may then be used by the coupon matcher
engine 364 to ofler coupons with relevance and convenience
(e.g. frequented store, frequented location, current location)
to the user.

[0296] The mobile application 352 passes the receipt
image data 308 to the receipt processor 356. The receipt
processor 356 processes the receipt image data 308. In an
embodiment, processing 1s performed using OCR.

[0297] Processing the receipt image data 308 includes
detecting store identifying data. The store identifying data
includes one or more types of data that can be used to
identify a particular store. The store i1dentitying data may
include a store name, a store location or address, or a unique
store 1dentifier such as a store number or code.

[0298] Processing the receipt image data 308 also includes
detecting purchased item i1dentifying data. The purchased
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item 1dentifying data may include a purchased item ID or the
like. The purchased item ID may be a unique code or number
for the item.

[0299] The receipt processor 356 i1s 1 communication
with a database storing data about stores and their 1tems.

[0300] Using the detected store identifying data and pur-
chased item identifying data, the receipt processor 356
retrieves an 1item description from the database for each item
detected 1n the receipt image data 308.

[0301] The item descriptions are passed by the receipt
processor 356 to the coupon matcher engine 364.

[0302] The mobile application 352 passes the shopping
container image data 310 to the shopping container image
processor 358. The shopping container image processor 358
processes the shopping container image data 310. In an
embodiment, the shopping container image data 310 1is
processed using barcode detection and object detection
techniques. The techniques may be executed in parallel to
improve the item detection process.

[0303] The shopping container image processor 358 local-
1zes and decodes barcodes in the shopping container image

data 310.

[0304] The shopping container 1image processor 358 also
detects objects 1n the shopping container image data 310.
Each detected object may be represented by an object
descriptor.

[0305] The shopping container image processor 358 may
implement a machine learning model trained using an item
dataset. The trained model can detect an object and generate
detected 1tem data 312 (e.g. an item 1dentity) for the detected
object. The detected 1tem data 312 may include an item
description. The detected 1tem data 312 1s passed by the
shopping container image processor 358 to the coupon
matcher engine 364 for use in the coupon matching process.

[0306] The history module 366 tracks and stores a histori-
cal purchase data 316 for the user. Historical purchase data
316 may include detected item data 312 reflecting purchases
by the user. Historical purchase data 316 may also include
location data 306 received from the location data processor
354 indicating where purchases have been made.

[0307] Historical purchase data 316 can be used to
improve the efliciency and accuracy of components of the
system 10. For example, the history module 366 may
incorporate the receipt image data to evaluate and improve
accuracy ol object detection 1n corresponding shopping
container 1mage data 310. The history module 366 may
provide data to the coupon matcher engine 364 such as
location data 306 and a user’s most frequented stores (which
may be determined by the history module 366 using the
location data 306) to improve relevance of offered coupons.

[0308] As described above, outputs from the receipt pro-
cessor 356, shopping container 1mage processor 358, the
location data processor 354, and history module 366 are
passed to the coupon matcher engine 364. The outputs
include detected 1tem data (e.g. item description), detected
store data, and historical purchase data 316.

[0309] The coupon matcher engine 364 is 1n communica-
tion with one or more coupon databases. The coupon data-
base stores coupons oflered by brands and stores. Stores may
include store chains (e.g. Canadian Tire) and specific
instances of store chains (e.g. Canadian Tire #697).
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[0310] The coupon matcher engine 364 queries the coupon
database using the detected i1tem data and detected store
data, which returns matched coupons 318 corresponding to
the provided data.

[0311] In some cases, the coupon matcher engine 364 may
query the coupon database using the detected item data and
receive matched coupons 318 for the i1tems. The coupon
matcher engine 364 may then determine relevance of a
matched coupon 318 to the user, for example by considering,
the detected store data generated by the location data pro-
cessor 354 or historical purchase data 316 generated by the
history module 366. By considering such data, the coupon
matcher engine 364 offers matched coupons 318 to the user
that are particularly relevant to the user.

[0312] The coupon matcher engine 364 passes the
matched coupons 318 to the mobile application 352.

[0313] Once received by the mobile application 3352, the
matched coupons 318 can be used by the user. The mobile
application may generate a machine-readable representation
of the matched coupon 318 for use.

[0314] While the above description provides examples of
one or more apparatus, methods, or systems, 1t will be
appreciated that other apparatus, methods, or systems may
be within the scope of the claims as interpreted by one of
skill 1 the art.

1. A computer system for offering coupons to a user, the
computer system comprising:

a coupon offering server including:
a shopping container image processor configured to detect

a pre-purchase 1tem 1n shopping container image data,
the shopping container image processor mcluding:

an object detector module configured to generate first
detected 1tem data, wherein the first detected item
data 1includes an item detected 1n the shopping con-
tainer 1mage data using an object detection tech-
nique; and

a barcode detector module configured to generate sec-
ond detected 1item data, wherein the second detected
item data includes an item detected 1n the shopping
container image using a barcode detection technique;
and

a coupon matcher engine configured to:

recelve the first and second detected item data from the
shopping container 1mage processor; and

generate matched coupon data using the first and sec-
ond detected 1tem data.

2. The system of claim 1, wherein the coupon ofiering
server Turther comprises a receipt processor configured to
detect a post-purchase 1item 1n receipt image data.

3. The system of claim 2, wherein the detecting the
post-purchase item 1n the receipt data includes detecting a
purchased 1tem 1dentifier and at least one of a store 1dentity
and a store location 1n the receipt image data.

4. The system of claim 1 further comprising a user device
communicatively connected to the coupon oflering server
via a network, wherein the user device includes an applica-
tion configured to:

transmit the shopping container image to the coupon
oflering server via the network;

receive the matched coupon data from the coupon offering
server; and

display the matched coupon data.

May 2, 2024

5. The system of claim 1, wherein the coupon offering
server Turther comprises a location data processor config-
ured to:

receive location data from a user device communicatively
connected to the coupon offering server, wherein the
location data represents a current location of the user;
and

determine a store identity using the location data.

6. The system of claim 5, wherein the coupon matcher
engine 1s Turther configured to receive the store 1identity and
generate the matched coupon data using the store 1dentity.

7. The system of claim 1, wherein the barcode detection
technique includes localizing a barcode in the shopping
container 1mage data and decoding the localized barcode,
and wherein the barcode detector module 1s further config-
ured to retrieve an 1tem 1dentifier using the detected barcode.

8. The system of claim 1, wherein the shopping container
image processor 1s further configured to generate aggregated
detected 1tem data from the first detected item data and
second detected item data.

9. The system of claim 8, wherein the aggregated detected
item data 1s generated by comparing the first detected 1tem
data and the second detected item data to identily difleren-

tially identified 1tems.

10. The system of claim 8, wherein the differentially
identified 1tems are used 1n a training process for training at
least one of the object detector module and barcode detector
module.

11. The system of claim 1, wherein the coupon matcher
engine 1s further configured to receive historical purchase
data for the user and generate the matched coupon data using
the historical purchase data.

12. A method of offering coupons to a user, the method
comprising;
recerving shopping container image data;

detecting a pre-purchase item 1n the shopping container
image data, wherein the detecting includes:

generating first detected i1tem data, wherein the first
detected 1tem data includes an item detected in the
shopping container image data using an object detec-
tion technique; and

generating second detected i1tem data, wherein the
second detected item data includes an item detected
in the shopping container image using a barcode
detection technique;

generating matched coupon data using the first and second
detected 1tem data.

13. The method of claim 12, further comprising generat-
ing a machine-readable representation of a coupon using the
matched coupon data.

14. The method of claim 12, wherein the barcode detec-
tion technique includes localizing a barcode 1n the shopping
container 1mage data and decoding the localized barcode.

15. The method of claim 12, wherein the object detection
technique 1s fast-RCNN.

16. The method of claim 12, further comprising generat-
ing location data, wherein the location data represents a
current location of a user, and wherein the generating the
matched coupon data includes generating the matched cou-
pon data based on the location data.

17. The method of claim 12, further comprising aggre-
gating the first detected item data and second detected 1tem
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data, and wherein the aggregating includes comparing the
first and second detected 1tem data to 1dentity differentially
identified items.

18. The method of claim 12, wherein the generating the
matched coupon data includes considering historical pur-
chase data for the user.

19. A method of training an item detection module used
in a coupon oflering system, the method comprising:

receiving pre-purchase image data including at least one

pre-purchase item:;

receiving post-purchase image data including at least one

post-purchase item:;

wherein the pre-purchase image data and the post-pur-

chase 1image data are from the same purchase transac-
tion;

generating first detected 1tem data using the pre-purchase

image data and second detected i1tem data using the
post-purchase 1mage data;

generating comparison data by comparing the first

detected 1tem data and the second detected item data;
and

training the 1tem detection module using the comparison

data.

20. The method of claim 19, wherein the 1tem detection
module 1s an object detector module, a barcode detector
module, or a receipt processor.
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