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ABSTRACT

The physical retail sector faces challenges in improving operational efficiency, re-
ducing costs, and enhancing customer experience. Over the past decade, compa-
nies have introduced systems based on product recognition to improve checkout
efficiency, inventory management, and fraud detection. However, most initiatives
have struggled to scale or achieve sufficient performance due to the complex na-
ture of physical retail, which includes a large number of products that continuously
change, as well as varied environmental conditions. In parallel, academic research
has tackled many of these challenges by providing datasets and new methods to
improve recognition performance, but considerable challenges persist.

This thesis addresses three main challenges in grocery product recognition: ro-
bust recognition, recognition of visually similar products, and domain adaptation
between different retail systems. To address these challenges, the work centers
on the use of Optical Character Recognition (OCR) to extract text from packag-
ing for product recognition. Through extensive experiments and the creation of a
dataset, the results demonstrate that OCR-based methods for product recognition
can enhance recognition robustness, enable more accurate differentiation between
similar products, and also operate across various retail systems.

Therefore, the main contribution of this thesis is the development and validation
of these OCR text-based methods and approaches, specifically designed to address
the requirements in physical retail.

The comprehensive summary chapter of this thesis is licenced under CC BY 4.0 (https://
creativecommons.org/licenses/by/4.0/). Other licences or copyright may apply to illustrations and
attached publications.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/




SAMMANFATTNING

Den fysiska detaljhandeln star infor utmaningar med att forbattra den operativa
effektiviteten, sinka kostnader och stirka kundupplevelsen. Under det senaste de-
cenniet har foretag introducerat 16sningar baserade pa produktigenkdnningstek-
nik for att effektivisera kassaprocesser, forbattra lagerhantering och uppticka be-
dragerier. De flesta initiativ har dock haft svart att skala upp eller uppna tillracklig
noggrannhet pd grund av detaljhandelns dynamiska natur, som kiannetecknas av
ett stort och stiandigt foranderligt produktsortiment samt skiftande butiksmiljéer.
Parallellt har akademisk forskning adresserat ménga av dessa utmaningar genom
att tillhandahalla dataméngder och nya metoder for att forbattra igenkdnningspre-
standan, men betydande utmaningar kvarstar.

Denna avhandling adresserar tre huvudsakliga utmaningar inom produktigenkan-
ning i dagligvaruhandeln: robust igenkanning, finkornig igenkénning av visuellt
liknande produkter samt generaliseringsforméga mellan olika retailsystem. For att
hantera dessa utmaningar fokuserar arbetet pa att anvinda optisk teckenlasning
(OCR) for att extrahera textinformation fran produktforpackningar for produkti-
genkdnning. Genom omfattande experiment och skapandet av en dataméngd visar
resultaten att OCR-baserade metoder kan forbéttra robustheten i igenkénningen,
mojliggora mer noggrann differentiering mellan produkter samt fungera 6ver olika
retailmiljoer.

Avhandlingens huvudsakliga bidrag dr utvecklingen och valideringen av metoder
och tillvigagangssitt for produktigenkanning med text frdin OCR som méter de
unika kraven inom den fysiska detaljhandeln.
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3UREOHP ,GHQWLILFDWLRQ
S5REXVW 5HFRJQLWLRQ
JLQH *UDLQHG 5HFRJQLWLRQ
'RPDLQ $GDSWDWLRQ

S5HVHDUFK $LP DQG 4XHVWLRQV

6FRSH DQG /LPLWDWLRQV

5HVHDUFK OHWKRGV
([SHULPHQWDO DQG ,WHUDWLYH OHWKRGRORJ\
ORGHO 'HYHORSPHQW DQG 'DWD 'HVLJQ
9DOLGLW\ &RQVLGHUDWLRQV

&RQQHFWLRQ WR ,QGXVWU\

7KHVLV 2XWOLQH

%$&.*5281"

ODFKLQH /HDUQLQJ
2SWLFDO &KDUDFWHU 5HFRJQLWLRQ 2&5
'RPDLQ $GDSWDWLRQ
'"HHS /HDUQLQJ
7UDQVIRUPHUYV
([SODLQDEOH $, :$,

3URGXFW 5HFRJQLWLRQ 6\VWHPV LQ 5HWDLO
$XWRQRPRXV BWRUHYV
6HPL $XWRPDWHG 6\VWHPV
JUDXG '"HWHFWLRQLQ &KHFNRXW 6\WWHPV
2Q 6KHOI $YDLODELOLW\
B3URGXFW 5HFRJQLWLRQ LQ 2WKHU 5HWDLO 6\VWHPYV
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2&5 ([(WUDFWLRQ DQG $OLJQPHQW

2&5 7H[W &ODVVLILFDWLRQ IRU3URGXFW 5HFRJQLWLRQ
8QFHUWDLQW\ &DOLEUDWLRQ LQ 3URGXFW 5HFRJQLWLRQ
(ISODLQDELOLW\LQ OXOWLPRGDO 3URGXFW 5HFRJQLWLRQ
5HDO 7LPH ,QIHUHQFH IRU3URGXFW 5HFRJQLWLRQ
'LVFXVVLRQ

),1( *5$,1(' 5(&2*1,7,21
J)LQH *UDLQHG 3URGXFW 5HFRJQLWLRQ 'DWDVHWYV
OXOWLPRGDO 3URGXFW 5HFRJQLWLRQ
'LVFEXVVLRQ

'20$,1$'$37%7,21
&URVYV 'RPDLQ /HDUQLQJ ZLWK 2&5 7H[W
&URVYV 'RPDLQ BURGXFW '"HWHFWLRQ
'LVFXVVLRQ

&21&/86,216
6XPPDU\ RI &RQWULEXWLRQV
,QGXVWULDO 3URJUHVV DQG WKH ,PSOLFDWLRQV RI 7KLV 5+
(WKLFDO &RQVLGHUDWLRQV
&RQFOXGLQJS5HPDUNV

5()(5(1&(6
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3DSHU, 3URGXFW YHULILFDWLRQ XVLQJ 2&5 FODVVLILFDWLRQ

WLRQ
3DSHU,, 1/3 &URVV 'RPDLQ 5HFRJQLWLRQ RI 5HWDLO 3URGXFW
3DSHU,,, ([SODLQDEOH /RFDO DQG *OREDO ORGHOV IRU )LQH

5HFRJQLWLRQ

3DSHU ,9 OXOWLPRGDO ILQH JUDLQHG JURFHU\ SURGXFW UHF]
WH[W

3DSHU 9 5HDO 7LPH $XWRPDWLF &KHFNRXW YLD 3URPSW %DV
&URVV 'RPDLQ /HDUQLQJ

3DSHU 9, 5HDO 7LPH 2&5 %DVHG *URFHU\ 3URGXFW 5HFRJQL WL
PHQW DQG (PEHGGLQJ 'ULYHQ &ODVVLILFDWLRQ

38%/,&$7,216 ,17+(',66(57$7,216(5,(6
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([IDPSOHV RI GLIILFXOW FKDOOHQJHV LQ SURGXFW UHFRJQL)\
([IDPSOHRIFKDOOHQJLQJ FDVHY ZKHUH SURGXFWYV KDYH D V
,OOXVWUDWLRQ RI WKHGRPDLQ DGDSWDWLRQ FKDOOHQJH

(IDPSOH RI1 2&5 WH[W HIWUDFWLRQ VKRZLQJ GHWHFWLRQ ER
*HQHUDO VWUXFWXUH RID &11

*HQHUDO VWUXFWXUH RID7UDQVIRUPHU

,7$% VHPL DXWRPDWHG FKHFENRXWYV (DV\)ORZDQG 6FDQODW
(IDPSOHRIDQ 6&2 LQVWDOODWLRQ DQG EDUFRGH VZLWFEK IL
'"HWHFWLRQ RI SURGXFWV LQ DVKHOI DYDLODELOLW\ V\VWH

2&5 RXWSXWV RQWKH )LQH*UDLQ2&5 GDWDVHW XQGHU URWI
2&85 UHFRIJQLWLRQ SLSHOLQH

OXOWLPRGDO ORFDO H[SODQDWLRQV IURP /,0(IRU GLIITHUHQ
JHDWXUH LPSRUWDQFH UDWLR KLVWRJUDPV DQG JOREDO WF

$XWRPDWLF FKHFNRXW VA\VWHP XVHG IRU GDWD FROOHFWLR
([(DPSOHIURP WKH)LQH*UDLQ2&5 GDWDVHW

BURSRVHG PXOWLPRGDO DUFKLWHFWXUH IRUJURFHU\ SURG
([IDPSOHV IURP WKH 3URGXFW/HDIOHWY GDWDVHW VKRZLQJ |

([DPSOH LPDJHVIURP WKH GDWDVHW FDSWXUHG E\5*% DQG
2YHUYLHZ RI WKH 53& GDWDVHW IRUDXWRPDWLF FKHFNRXW
2YHUYLHZ RI WKH SURSRVHG PHWKRG IRU GRPDLQ DGDSWDW
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ODSSLQJRIUHVHDUFK TXHVWLRQV WR WKHVLYVY SDSHUV DQG

2&5 VWDWLVWLFV DFURVV GDWDVHWYV
2&5 FODVVLILFDWLRQ UHVXOWY FRPSDULQJ PHWKRGV DQG C
7H[W FODVVLILFDWLRQ DFFXUDF\RQ )LQH*UDLQ2&5

&RPSDULVRQ RI 2&5 HQJLQHV DQG FODVVLILFDWLRQ PHWKR
,QIHUHQFH SHUIRUPDQFH )36 RIWH[WHPEHGGLQJPRGHOV

&ODVVLILFDWLRQ DFFXUDF\RQ )LQH*UDLQ2&5 ZLWK GLIIHUFH
$FFXUDF\UHVXOWV RQ WKH 3URGXFW/HDIOHWYVY GDWDVHW

&URVV GRPDLQ HYDOXDWLRQ RI &11 DQG % (57 PRGHOV
&RPSDULVRQ RIPHWKRGYV RQ WKH 53& GDWDVHW
$EODWLRQ VWXG\RI PRGHO FRPSRQHQWYV ZLWK <2/2Y P RQ W
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%(57 %LGLUHFWLRQDO (QFRGHU 5 HSUHVHQWDWLRQV IUF
HUV

&11 &RQYROXWLRQDO 1IHXUDO IHWZRUNYV
&87 &RQWUDVWLYHB8QSDLUHG 7UDQVODWLRQ
&9 &RPSXWHU 9LVLRQ

' '"HHS /HDUQLQJ

)36 )UDPHV 3HU 6HFRQG

*$1 *HQHUDWLYH$GYHUVDULDO 1IHWZRUNYV
,7$% ,7$% 6KRS 3URGXFWV $%

0/ ODFKLQH /HDUQLQJ

2&5 2SWLFDO &KDUDFWHU5HFRJQLWLRQ

6&2 6HOI &KHFNRXW

'8, ([SODLQDEOH $,
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S5HWDLO LV GAKIHQWHEOHVRI JRRGV RU FRPPRGLWLHV LQ VPDO(

WR FRQVXP KU V,Q WKH UHWDLO LQGXVWU\N DFKLHYHG J
WULOOLRQ 8 6 GROODUV 3K\WWLFDO RULQ VWRUH UHW
QHO JHQHUDWLQJ WULOOLRQ 8 6 GROODUV LQ VDOHV

H FRPPHUFH FKDQQHODFFRXQWVIRU WULOOLRQG8 6 GRH
SHWLWLYH UHWDLOHUV PXVW LQFUHDVH WKHLU HIILEFLHQ]
WDLO VSHFLILFDOO\EULFN DQG PRUWDU VWRUHV VXFK D\
WLRQ VI\VWHPV FDQ EH XVHG WR LPSURYH RSHUDWLRQV 3U
DXWRPDWLF UHFRJQLWLRQ RI SURGXFWV IURP VHQVRU GD
PRVW FRPPRQ VRXUFH DQG FDQ EH XVHG IRUPDQ\ WDVNYV
DJHPHQW LPSURYLQJFKHENRXW HIILFLHQF\ DQG GHWHFW
FRPELQDWLRQ RI RSHUDWLRQDO EHQHILWYV DQG WKH UDSL
VXFK DV ODFKLQH /HDUQLQJ 0/ DQG &RPSXWHU 9LVLRQ &9
FRPPHUFLDODQG DFDGHPLFLQWHUHVW LQ SURGXFW UHFR

2YHU WKH ODVW GHFDGH WKH UHWDLO LQGXVWU\ KDV XQG
E\QHZ VIVWHPVY HQDEOHG E\ 0/ DQG &9 WHFKQRORJ\ 0DQ\
FDPHUD EDVHG DQG IRFXV RQ SURGXFW UHFRJQLWLRQ $P
DXWRQRPRXV VWRUHV LQ LQFUHDVLQJ FXVWRPHU WK
DOVR LPSURYLQJ FXVWRPHU H[SHULHQFH 6HYHUDO RWKH
FKHFNRXW IUHH WHFKQRORJ\ > @ +RZHYHU DGR
LQLWLDWLYHVDUHHLWKHUVKXWWLQJGRZQRUWKH WHFKC
WHPV GXHWR RSHUDWLRQDO GLIILFXOWLHVDQG HFRQRPLF
LQJIXOO\DXWRQRPRXV V\VWHPV VRPHFRPSDQLHVKDYH E|
SURFHVVHV WKDW LQFRUSRUDWH SURGXFW UHFRJQLWLRQ
FRQYHQLHQFHVWRUHV QRZIHDWXUH FKHFNRXW VWDWLRQ
QLWLRQ WHFKQRORJ\> @ %H\RQG SDUWLDOO\UHSODFLQ
WKHDELOLW\WR VHUYHPRUHFXVWRPHUV GXULQJSHDN KR
WLPHV DQG LQFUHDVLQJRYHUDOO WKURXJKSXW

,Q SDUDOOHO WKH WHGLRXV ZRUN RILQYHQWRU\ PDQDJH
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E\FDPHUD EDVHG VA\VWHPV WKDW PRQLWRU VKHOI VWRFNL
GXFH WKH QHHG IRU DWWHQGDQWYV WR PDQXDOO\ FKHFN L
DUHRXWRIVWRFN ,QDGGLWLRQWRLPSURYLQJFKHFNR X\
SURGXFWUHFRIJQLWLRQ WHFKQRORJ\LVDOVRLQFUHDVLQ
&KHFNRXWYV 6&2V DUHFDVKLHU OHVVVWDWLRQVZKHUH F’
WKHPVHOYHV ,Q 6&2 VIVWHPV IUDXG RFFXUV PXFK PRUH
PDQQHG FKHFNRXW VA\VWHPV > @ 7KLV LQFOXGHV VFHQD
DUHVFDQQHG RULQFDVHV ZKHUH WKHFXVWRPHUUHSODF}
VLYH SURGXFW ZLWK WKDW RID FKHDSHURQH $VDFRQVHT
PHQWHG VA\VWHPV WKDW GHWHFW FXVWRPHU IUDXG DQG VF
@

,Q SDUDOOHO WR WKHVH FRPPHUFLDO LQLWLDWLYHV DFDC
RULHQWHG REMHFW GHWHFWLRQ > @ DQG HQG WR HQG
PDWLF FKHFNRXW > @ $QRWKHU LPSRUWDQW GLUHFWLR
DGDSWDWLRQ WHFKQLTXHV ZKLFKDOORZUHFRJQLWLRQ YV
HQYLURQPHQWY GHVSLWH GLIITHUHQFHV LQ YLVXDO DSSHD!
+RZHYHU SHUVLVWHQW FKDOOHQJHVUHPDLQ ODUJH VFD(
RJQLWLRQ OLPLWHG GDWD DYDLODELOLW\ HQYLURQPHQ\
RFFOXVLRQV DQGUHDO WLPHSHUIRUPDQFHRQ UHVRXUFH
@ 7KHVHIDFWRUV PDNH SURGXFW UHFRJQLWLRQ FRPSO
VORZ DGDSWDWLRQ $V D UHVXOW RI WKHVH OLPLWDWLRQ
VA\VWHPV LQ JURFHU\ UHWDLO UHPDLQV D FRPSOH[WDVN 7}
EHHQ JUDGXDO XQGHUVFRULQJWKH QHHG IRU FRQWLQXH
SURGXFW UHFRJQLWLRQ WHFKQRORJ\

352% /(0 ,'(17,),&%$7,21

$OWKRXJK SURGXFW UHFRJQLWLRQ VI\VWHPV KDYH VHHQ D
LQ SK\WVLFDO UHWDLO DQG D JUHDWHU IRFXV RQ DFDGHPLF
PDLQ WR EH RYHUFRPH 7R EHWWHU XQGHUVWDQG DQG DC
HW DO > @ SURSRVHG D FDWHJRUL]DWLRQ RI WKH PDLQ W
UHFRJQLWLRQ V\VWHPV LQWR IRXU JURXSV ODUJH VFDOH
LQWUDFODVV YDULDWLRQ ILQH JUDLQHG UHFRJQLWLRQ
GRPDLQV ,QDQRWKHUVXUYH\ 6DQWUDHWDO > @LGHQ\
LQ VKHOI EDVHG SURGXFW UHFRJQLWLRQ 6RPHDUH VSHFL
HUVDUHPRUHJHQHUDO VXFKDVILQH JUDLQHGFODVVLILF
DQG KDQGOLQJGLIILFXOWOLJKWLQJFRQGLWLRQV *XLPDL
ILQH JUDLQHG UHFRJQLWLRQ DGMXVWPHQW WRHQYLURQF
LQ OLJKWLQJDQG RFFOXVLRQ DGDSWDWLRQ WR QHZ UHW
DQG FRQWLQXRXV XSGDWLQJRIWUDLQLQJGDWDDV NH\SD
XFWUHFRJQLWLRQ UHVHDUFK

TRIURXQG WKHVHUHVHDUFKLQVLIJKWY LQ SUDFWLFDO H[S
LOQGXVWULDOH[SHUWLVHRI,7$% 6KRS3URGXFWV $% ,7%%
QRORJ\FRPSDQ\ZKHUH WKH 3K'UHVHDUFK ZDV FRQGXFWHC
VROXWLRQV VXSSOLHV VKRS ILWWLQJFRQFHSWY DQG SU|
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WDLO VHFWRU ZLWK WKH PDMRULW\RI EXVLQHVV LQ (XURE
SDUW RIWKHFRPSDQ\fV SRUWIROLR LQFOXGLQJ6&2V VPI
DQG GLIJLWDO VLIQDIJH 7KHVH VROXWLRQV HQDEOH UHWD
WKDWDOVRHQKDQFH WKH FXVWRPHU H[SHULHQFH

7TDNLQJLQWR DFFRXQW ERWK WKH WKHRUHWLFDO SHUVSHF
OLWHUDWXUH DQG WKH SUDFWLFDO FKDOOHQJHV IDFHG E\
SULPDU\UHVHDUFKFKDOOHQJHY UREXVWUHFRJQLWLRQ |
PDLQDGDSWDWLRQ

BUHYLRXV ZRUN KDV DWWHPSWHG WR DGGUHVV WKHVH FKD
HOV WKDW UHO\RQO\RQ LPDJH GDWD +RZHYHU VXFK PRG
JUDLQHG SURGXFW GLIIHUHQFHVDQGDUHVHQVLWLYHWR '}
WUDVW 2SWLFDO &KDUDFWHU 5HFRJQLWLRQ 2&5 SURYLC
SDFNDJLQJ VXFKDVEUDQG YDULDQW DQGRWKHU WH[WXE
LWFDQ EHHDVLHUWR GLIIHUHQWLDWH EHWZHHQ YLVXDOO
EXVWQHVV DIJDLQVW HQYLURQPHQWDO YDULDWLRQV 7KH
GUHVVLQJ WKHVH FKDOOHQJHV E\ XVLQJ 2&5 WR H[WUDFW
FHU\ SURGXFWV WKXV HQKDQFLQJ SHUIRUPDQFH DQG URE
WLRQV SURYLGHD GHWDLOHG GHVFULSWLRQ RIHDFK FKDO

52%867 5(&2*1,7,21

BURGXFW UHFRJIJQLWLRQ VA\VWHPV LQ YDULRXV FRQWH[WYV |
IHUHQW FKDOOHQJHV )LUVW D SURGXFW KDV GLITHUHQW \
SHDUDQFH 7KH\FDQDOVREHURWDWHG GHIRUPHG DQG V)
DGGLWLRQ HQYLURQPHQWDO IDFWRUV VXFKDV OLJKWLQJ
FDQ YDU\FRQVLGHUDEO\ DVLOOXVWUDWHG LQ )LIXUH

6DQWUD HW DO > @ FDWHJRUL]H WKHVH FKDOOHQJHV XQ
QHVV 7KLV UREXVWQHVV FKDUDFWHULVWLELVDSSOLHG L
IHUHQFHV )LUVW RQO\RQHW\SHRIV\VWHPDSSOLFDWLRQ
DQG WKH FKDOOHQJHV UHODWHG WR FURVV HQYLURQPHQV
JRUL]JHG VHSDUDWHO\ XQGHU GRPDLQ DGDSWDWLRQ VHH ¢
UHWDLO DSSOLFDWLRQV WKHLPSDFW LV VHYHUH ZKHQ DQ
VXOWLQJLQ RYHUFKDUJLQJD FXVWRPHU 7KHUHIRUH XQF
WKH FDWHJRU\RIUREXVWQHVV )LQDOO\ WKHDELOLW\ WF
PDGHLVDOVRLQFOXGHG ZKLFKFDQ EH SUHVHQWHG WR G
IXUWKHU LPSURYH WUDQVSDUHQF\DQG VI\VWHP SHUIRUPD
WKLV WKHVLV GHILQHV U REBXK/NDEHLFORN)\LWR RQ QGOH SURG
WLRQ ZLWK D ODUJH YDULDWLRQ LQ DSSHDUDQFH ZLWK ER
IHEFWV ZKLOHEHLQJDEOHWRHVWLPDWHWKHXQFHUWDLQ\
GHILQHG SURGXFW UHFRKQVVBIHR QQUHW.\R QQUHTOHFWYV ERWK
SOH[LW\DQG GHSOR\PHQW FRQVLGHUDWLRQV VXFK DV FXV
SDUHQF\ *LYHQ WKHVH FRPSOH[LWLHV WKLV WKHVLV VSH
HQKDQFH WKH UREXVWQHVV RI UHFRJQLWLRQ VIVWHPV LQ
FXVLQJRQ WH[WXDO FXHV LQVWHDG RI YLVXDO IHDWXUHYV
KDVEHHQ VKRZQWREHPRUHUHVLOLHQWWRHQYLURQPHQ\
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JLIXUH ([DPSOHV RIGLIILFXOW FKDOOHQJHV LQ SUF

2&5WH[WVDUHRIWHQHDVLHUWRLQWHUSUHWDQG XQGHUYV

$OWKRXJIJK SULRU UHVHDUFK KDV LGHQWLILHG UREXVWQHYV
UHFRIJQLWLRQ VA\VWHPV > @ H[LVWLQJUHVHDUFK KDV SU
WXUHYVY W GRHV QRWDGHTXDWHO\FRQVLGHU FKDOOHQJL
ZLWK SURGXFWYV XQGHU DUELWUDU\ RULHQWDWLRQV DQG
SODLQDELOLW\DQG XQFHUWDLQW\HVWLPDWLRQKDYHQRW
WLFXODU WKHXVHRI2&5 WRLQFUHDVHUREXVWQHVV UHPL
GUHVVHV WKHVHUHVHDUFKJDSV E\LQYHVWLJDWLQJKRZ?2
UREXVWQHVV RIJURFHU\ SURGXFWUHFRJQLWLRQ

),1( *5$,1(' 5(&2*1,7,21

ODQV\JURFHU\ SURGXFWYVY KDYH KLJKO\ VLPLODU YLVXDO FK
OHQJLQJWR GLVWLQIXLVK EHWZHHQ WKHP 7\SLFDO H[DP:



&+$37(5 ,1752'8&7,21

PHDWSDFNDJHY ODFWRVHYHUVXVQRQ ODFWRVHYDULDQ'
IHURQO\LQ ZHLIJKW DV LOOXVWUDWHGLQ )LIXUH

D E
F G
JLIXUH &KDOOHQJLQJFDVHV ZLWK SURGXFWV VKDULQJ\

WLDWHG RQO\E\VXEWOHGHWDLOV OLNHWKHLQJUHGLHQW
YDULDQWYVY F DQG ZHLJKW G

$GGUHVVLQJ VXFK VXEWOH YLVXDO GLIIHUHQFHV IDOOV Z
YLVXDO FODVVLILFDWLRQ DQ HVWDEOLVKHG UHVHDUEFK IL
WLYH IHDWXUHV WR GLITHUHQWLDWH FODVVHV :HL HW DO
SDUDGLJPV LGHQWLI\LQJ NH\DQG GLVFULPLQDWLYH SDU\
WKHP ZLWK JOREDO LQIRUPDWLRQ OHDUQLQJEHWWHUIHD
WXUHLQWHUDFWLRQ RUQRYHO ORVVIXQFWLRQV RUXVLQ
LQJEHORQJVWRWKHH[WHUQDOLQIRUPDWLRQFDWHJRU\D
HUDO UHFRJQLWLRQLQDUHDV UHODWHG WR SK\VLFDO UHW
IRUWKHUHFRIJQLWLRQ RIJURFHU\SURGXFWV GXH WR LGHC
WKHSDFNDJHV VXFKDV WKHQDPH EUDQG RUIODYRU RI Wt

+RZHYHU SULRUZRUNRQILQH JUDLQHG UHFRJQLWLRQLQ
PDULO\RQ SXUHO\YLVXDO IHDWXUHV 7R GDWH QR V\VWHP
KRZ 2&5 WH[W FDQ EH LQWHJUDWHG LQWR ILQH JUDLQHG S|
IRUFDVHY ZKHUH YLVXDO GLIIHUHQFHV DUH VXEWOH H J

YV QRQ ODFWRVH YDULDQWY RULGHQWLFDO SDFNDJLQJ
GUHVV WKLV JDS WKLV WKHVLV H[DPLQHV WKH DSSOLFDW
YLVXDO FODVVLILFDWLRQ WRLPSURYH SURGXFW UHFRJQL\

'20$,18$'$37%7,21

,QGRPDLQDGDSWDWLRQ WKHWDVNLVWROHDUQDUHFRJC
XVLQIJ GDWD IURP WKH VRXUFH GRPDLQ 7KHDVVXPSWLRQ
VRXUFH DQG WDUJHW GRPDLQV DUH GLITHUHQW EXW VWLO
DGDSWDWLRQLVYFRQVLGHUHG DV D ZD\WRWUDQVIHU NQR?
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