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Parpasn: THis papsr Ams 1o nvesigals appiica@ons of Arfcil Meoral setsorkes basad jechnkues wihin
the feld of supply chan management under kay components of supply chan process.

DesignimethodologyMpproach: The linmiune mview of ANNs-based echrigues was conducted. Tha kay
aoirdlies of SCM based on Lamber & o {1988] and EBanomeyong & Sopa (2001 | was esisbizhed &5 a
foundation and scops of e revies. This paper sl out fo reveer recen] mesarch works conducisd duning
i padl yaecs, T J0S — 30T, The deasibcabon of i pags wes slio coraBlubad orades B S
caleguies simulation, epenmaental dassification, case sitody. araldcal conceplial, SUNGIyS  and
oompanaiee, The resuls seee then deoussed 1o culfine e ol dieecion ol SAMMNs applicaiors in S0,

Findings: Tra tirview iaficatid o ey of ANbbs- bt lchrigue foe prabbm-sching snd sudeliog
among e fald of SCM. ANNs-based iechmigues wand found o be afactive among the potlmato

domans of SCW reganding a patiern recogrition which mostly fourd o the issues egarding lorecasting ond
Em babion.

Regaareh lmilationatmglicationm: Limiaton is mibkd o o ssailablty of rsasich papars N soma of
=M domrain which &NMS 5 requined 1o be esiatlised. From acodemn point of wiew, this mpicotes the
pop which con be fullled By fulune resaarch works.

Prictical implicatiorn The i ol AhN- it iopbesbire mich provide each isners wilh guiden n
sabrcfing an Appboabia AN MN-hased iechnigue ideal with probikamatic issues in spply chang

Crigimalitytsaiue: The papar coninbtes io bnowisdge of Akss-based applicatons which ssiend brsand
dherriaen of S0M actieies s wall as aokfne orFarn meaarch dirachon

Keypwords: Supply chaln managemenl; arficlal newal mebscrks; ANME aophoalons

Supply Chain Moragement (SCHM| & one of e wallknodn opics among e feld of produciion and
operation maragement. The rosoarch reganding SCMW has beon edorded condroously throughout
academcians arvd pracibonens. and i has sncouniemed subsiantal change durng the pas| decades. The
antafprtsis willin e supgly chin have been persusdid cosl neducion skategy with afemelicg 1o mcass
ihesis wsmiricoriees baval Al Al Aol chain bers |35], Hewsreas, B niecacior Eabeisan sujply chain swimba
C5N Cad ooMpli siualons due 10 dynamics of busingss anviconment which mighi afect e perfomanos
ol supply cfain [F] Acooeding D (3], decision making n a =apply dhain B irloenoed By unooriaingy which s
afecing e sffecivensss ol supply chan configurabon and coomdnaton. o mgands 0 the supply chan
eoiwdination and megrakon, the kiy Businees schibis, from soweng of mw salicak o e proacud
distribeaticn o Fer and cusiomar, st B0 Eken mo aocuni of & Supply chain planning proosss. The
plareming of supply ofain | e pesoess whioh e oompanes nessd 0 be koousesd i onder 0 oops slth e
problems that mighl cocwr. Thees am seeeenl issues mgarding SCW planning such a5 imeenlory
gl Suppler selechen Transpoialen planmng. el peadudicn glanning
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& varkety of fechnigues hase besn uilired in oder B ol probdemalc Esues in sopply chain, soma of
them wens used 10 eokss the protlems cocurng n dynamic parls. ol e supply chain. Arficial inislgence
(&) is sra of T banmous appreaches o compkes probiam scheng @nca &l iR 8 sSanca that ulizes P
machinas 1o think of Do Things Fal would regquing infalligance i done by humans Than ane seearal wal-
Enoan fechnigues mich as gengdos algonihm (G Arifical Meural Meteorks (MM and Furzsy =t
Theszry IFST), which they hawve asparded sopidy snce the 20008 [47] Sucoeestil appbcatons of Al have
beman Eund in favaral A fuch B rmanks modeling. gasing, perfcrmanos madeling, ebolics, anl
maching Kaming [56] Howavaer, T polendal Al applcation within the ama of BCM, whioh nequins the
oompreheraive abikly D deal v comples shuaBons. associisd deckson-raking and Encavkedpe creation

that misresladed with probler-sobamg, has not vl bes fully ssplored [42].

Humars of msaarch regardng Al's apphoation in SCM has emamed duing the past decade AWNS is ong
of T mosi promising aporoaches which @ rumbaer of sucoessful implemaniaions have recendy boon
reported. In the SCM hekdl ANKe com be usesd dor tme senss feecasbng. planning and deceson making
medeiirg and smulaton. As demorsiated by thess ssamples. ANHE con be polenial ard geslful for
dhesabng with vancus asprect of SO, With Pes dustrabcn in micd, B oper S 5 ey and dassdly Fa
apdoations basad on AMNS apprcach for Solving e probemadic Esuess n e suppdy chain. Tha et of e
paper B organiEed a5 lolloes, seobon 2 presenis the fundamenia of S0 actieiies. Seclion 3 presemts e
revieay msuis of Albs-hased spplcotiors and dassticabon of ressamch appmaches. Secion 4 conlans
el descukseore el bneladons of ANNG-hassd echrigeat in e ekl ol SOM. Foally, & beal conchsion
sared futnirg outlineg are presented in secion 5.

Supply chan manpgement acbrities

SO cmgrisas & Al of procheses acd ansbling e nabwork of companis groducing vakm in Ba Toem of
producis ard serices thiough a muilude of processes and activites 13 Modam S0 is fended o rely
more on thie data. The date Nos sithin e supply drain oould be ullized i order 1o gan vishdily on supny
chan sxpenses, progepd el and pericmances, conieal the pmoessss. maricnng of mmeniong. and opbmes
the manufachenyg [24] Even i e 20st cenluny, which a tradibonal mass produchon B ansionng ooa
fivises. (uslimiEabon [F5], 8 il fol bl fengadan $al SORM susl ancospias phanning and mansgasan of
all related prooessas regarding SOUNGNG. POCUNTaN ras malanials oomersion, and kgstos actvises [4]
Irfrmaton fechnoogy 1T might hawe cranged a radibiona way of SO, bt the oone orincipks emanes.
Accorbng b |14], SCW i e mhlonshp manageent frem upstmas o dowrsTeam among suppiers and
cusliafei in el B askes e ulisebe oaetonmen wilus @l tha b coal 10§ dudply chain In & snea of
preechcality, T e ol SCK nefors o & ng-eim sirakege alianos, Suppkar-buser pannerahip, [0 oot &
more o ikl mobnomes o ol pates in e ohain

Lanzhabizs rroansgani parigaddiee hak rcanly baee amplorsd by [22] a6 & mane consolidalnd iy activity
for Supply chain management. Tra fine logisscs key activiies wan proposed based on e model that Fredy
propazead B [22] The dea ol mode dessfiopment 5 o 00 comespording o the contept ol S0 gheem by [1d)
whereby the SCM i3 buk upon Ggetcs managemeni Eamework 0 order 0 achieve Inkage and
iednaticon ebwoen b procies of ofFar antibed. o 1he cfar mlthar thes a oGl enges Nica bay
actrilins are as folowing Cusiomer servioa and support, Demand fomcastng and planning, Purchasing and
Procurement; rweniony management; Oeder processing and logistics communicalons; Maleral handing
and packaging: Transporiston: Pachbes sis selscion, warehousng. and sloeage; and Aelem goods
handiing and reesrss bgsics. Thess key achabes capable of both mpresenbng opermbons and beng key
periirmaca rdasslom fe fudply Shoire s ilearabad By (9] who cllized Saomcdal e e deasaiagrmand ol 4
supnly chain parlormance assessmen| 1ol (SCPAT) for casas of Thai EMES. This papar, franalore, adopls
ning key sUppdy ofain aobkdlies g5 kEy @isgones for clessfcaion ol S0 pobems i conjuncion wh
AfdMe-taend echgues

Applications of ANMs-Based Technigues in SCM

Cusiomes servico and suppon

in tha era of miorrabon echnology. utbzaticn of deta for custormer serdice and suppont can be found m e
stming of cuslomer rdilorsbin managamant (CRM), I & the pocess by which sllempl 10 iPcoeses
mumnfsquuumuhmmmmmﬂ:mmnmmgcmpu ANNs has
been & pat ol knowledge oxiacton in omer o onhaonce cuslomer service lewel [21] utlmed AMMS
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ImoorpoEEing with onling analyvica processing (OLAS) in ondes 30 obfain nosiadge tnom seseral soroes of
the opaming sysiem of e s st mamfactorng company. it is cose, the cuslomer saisfacion was
prachciid in ondir 1 ndicaln the CRM striegy of the compary with he plausithe couns of aclorm, [43)
Aks naviewed e applcaton of data mining iechnigues in CRM which ANME was incieded. ANNS was
loand o b wmsful i ol fowr moppr areas of CEM which are dendicalion. afrscion, relenbon. and
dersslopment ol customer. Amorcing o the aeiice, AHKs apolcabons wam focused on cusierng and

clisssificaion of daln in aecer 1 predicl B cuslosr bafavions, ANNs wis sls contibused mem Ban 24%
as the most lesorable data mining echnigue among 125 atides regarding CRM. Racandy, similar

appdations regandirdg lour mapos oreas of CREM usieg MMz S8l hesss been Toond g, desslopmend of
dession sepport ool or apparel coomdimaton CRM in fardressng industry [62]. Howesser, the ressamch
regandiceg A uiieabon of AWM for supply chain redasgn in ondar 10 rasch & dedrali e sl hio nol
yal taen found.

Desrand forecasting and planning

Humames of Hersture Fave been ussd ANNE for the fomcasing. Tra forecasing models from sweshing
iberalum wirn spaclicaly diigned for particuler prblime. For axampin, supply chain demand and s
borecasing [1]; [&3 [35); [12], |25, fwoughput of productiity forecasting [37). Based on 20 ressarch papes
regardiceg AbME- based iorecasting applications. ham are mone than B30 of works ol Feaiune that weene
uzing hybd appmsches ko soharces e parformmancs and accuracy of &lks. The hybeed approaches are
puch &3 Adapive Neuo-Fuely Famoce Syslers BNFIS A7), Deecete Wreail Transkess Aldie [T
AMME [28] and Adapiie CiTerendial Evodation — Back Propagaton Mednal Netsvod: ADE-BFHM E1]. AMNE-
basesd apprcaches were also %ound o be popular among demand ond sakes dorecasting it appare and fast
fashion ndusky dum B Righ vrcerdanty demand and shosl steife. [35] poinfed ool that e ANHE
Fireszacaling Inchriipm wou bl hisd an imgast an recating sciumoy whr desbng with Bih Sassonal Bnsar
damand stuckie and nonkiear damand structung. A femiss of reuors wed bor predichon must b
carebuly desigred in order o obSain the most accurate resull. Also. the dynamic progerties of the demand
oiata rraped b inkeen nin consderahion angd slochasic ripes simirmiscd

Procuremant snd parchising

Amangy e procunamai and purchasing SEees,. suppber selecion B one of the probéems al ANKS has
bz frequeEndy impdemenind. The charactersios ol the probéem meguieed talh guakistise ond guantia by
arabyzi. Thus, mos! of the sxsing proposed soluton aporoaches am hybnd ANNs coan b= coupled wih
ofnr ageroachic such ae 8 muli-cileds decsion making (MCDM) echrique [0g. anshticsl Hasedry
process. AHFL dal envalopment anakss |DEA) Decsion Tres; Fuzzy System {FE|, and intalkgence
approaches (g9 G and particle saam opdmizakore PS0) |60, Arother perspecthss of procurement and
purchasing iz om the prdenng policy nwhich ANKe - bazed aporoach was glized ondemard orecasting n
ordker 10 conalibdn tha acindrmes priducios quanily (BPC) orler damand undarainty, The sugily chain
cost @, imeeniory holding cost, rejecion ost can be duced by EFD and optimal ol sizing policy [34]
Hovpazear, [85] podiniesd oul fral suppler ssoecion = sl a magr mesearch opic meganding siralegic
procuremant. So far, MCDM ischniques. such as SHP, am =Hl popalsr smorg the parculsr fopic Bl there
B oAl p oren e eesecchecs B an mprorssmacl ol hybad ShNG echiapess e prosussamianl aod
purchasing solulions.

INWerony mara g men

Wiitin e doman of imeenlory marageTent, Shiks-hesed mchgues fove boen uhilesd in 4 ama of
profdemis, which aee 1] Frdniory Gassboation [3T) 3 mvantery demacd fomcasing [11) 3 mvanteny k-
sizing ard order guantity [44); [2]; 4) ireerion Eeal foreoasting [G2] which thedy Pave raled on laarming and
prediciion mpabdity of rewal networks. ANNS can be inoompossied with oher approcaches g.g. Fuzzy AHF
(FAHDY, GA, PE0). in crder o generals fHed sohptions for nveniony managemeni problems a5, FARP. can
b wsind 1 seprilhicainn tha meighl of inputs for ANNE in onder 1o inbisgratn the opinion of the wsens nlo e
prediciions [I7]). In assanca to FyEOd approcaches, [B3) ponded ool Tal moliionons classifcation
approaches, espeaaly for Al-besed cassifcalion IBchrégues such as AWM ond GO, have poienia fo
replace & radiional AOC mveniory cassficaton as they hees proven bo be more eficent methods for

tiasibang irsnkiry dnfs
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Order procassing and kegistics communlcation

dccorbng lo [, crder fufiiment regures 8 seamiess process. from supplies 10 oestomens, shich mesn
thal il relsea onoan elfective cnled procassing and kkeislcs aomsunicalen, Howereas, Fam ama nel e of
the resaarchiars thal apply ANMs-based Ipchrigues in this paricular ama Exsting reseanches wang 1o s
on an akcation of the product fom manutacturer 1o cusiomers. For irstance, [36] propossd a product
alocation polisy for reduction of surplus demand order fom buyes weEng BPAN Sechrgue. The back
progegation akacitm ookl preded ano skl demand undar damand Mecuadon & amils sudy vai
conducted by [50) They mpoeed tha pedomance of demard predation by incomorating AMKs with
mi e descripdiee lengih (MLUD fechnigos o delesmrine on opiimal redeal neteors modsl. Hosveser, most
ol the measchers hwss dreecied their afenion o demard forecasing rather than bousng on e
prociasieg of isfoomalion,

Mamigtaciuring., maleral Banding and Do kEnging

Based on msising essarch aricles. ANN=-based lschrigues have besn applssd in seseral manutsciunng
appkca i dunsg the piedl decade, mrgicy Fom malesml hasding 10 advanssd marubciuing peoaces
comieol. Exisding AMNG-hased fachniguas in manuaoiunng, matenial handing, ard packaging acivies can
be calegored Inec 3 major groups of application, which are 1) Image processing appdications e.g. optical
irepaction anwd classifcaton syseme [ 117]; 2] 2} Process planning, conboling and oplimizing =ysieme
g presfucdn plannng aypeles bl of maleial regoransnl plannmg [45] peociks  parameia
optirnizaion Sysiom [S7]; [S8] 3 Proosss modeding and simuadon sysioms &f. production planning modal
under urcerainty [45] product ond peocess paramoter prediction syskem 2L mul-agent system for
monstruction of predfucion omder [3, food dazsiffcalon model for mandachunng gualty contrsl [15]
piftmbalen syl for worklasd aslimabon moesull mecaglachoing [10]. Hybead apgrcaciuc hiven alas Baer
Foiand 0 B3 imore il or an anfancement of AMMNE periormaroe nd e of thems had Daan

Ir a spoclic parpose and comiest. For inslance, i process oplimization appdcabons, ANNs has lo be
noomparmied wih other intelgert appeoaches =uch as GA& and scpert =ysiem in osder fo obian stfbar an
pEtaady in pradkdien and Spbmal solrkas

Thens ane several mansporiation Esues odnd in edsting reseanch orickes. Moo, fransporiation ond
deinbaicn of product are ooused hees. Bihin the conlexl of supply chain mansgeent Shbs-besed
lchricuin had bean deakng with predicion and cpimimion-dasaiication probianm mgand Fensponstion
actrily. ksues regardng prediction ane such as @ forecasting of container damands for modaling of
niEmationa conlaineT orsmon serics 22, o demand predicton of empenions a8 omar comkirar
Y. AMME can b =uticiently usad sclely for peediciion. Hoseeer, Fybnd spposches sre mons sorisbls for
opfinicabor-chticalicon probless such as rouke selecdicn foe mudbmedal Fangpor wang ANNeFuEsy
AHP and agont-based ANNs [55]. [5], and muk schaduling and vansporiation planning optimization using
Afdfe=aa, ). Alimodgh SMs b5 copable and mmom edbie o model & comples datasel with nonl ineanty
and uncerisinky folerance of dats, B sl has & limiabon as they ok the abikty ko produce & unigue solution

ke ths prizhiien [22]

Facillty kecation selecton. warehousing a0 storage

eyl sesnanch aricles reganding the area of Lty ecation sedecion fase indicated hal AdMS ook ke
afenton from ressarchar alier 2000s. Based on (A1) 18] 3] and [19] mesarchers havwes beesn mesty
Faning on Folkbwnyg apgresches; MCDM Jag. AHP, NP, TOPSEL heusshic (8, inleger Enear
prOgramming, mixed inteQer programming ) and malaheuristc (e.g. AC0, GA, PSOT in order 10 solva both
sigio and dynamic fachify ocalion problesrs. Howvesnr, thers one Only @ fesy shassesd up on 2010 in swhich
AMME was couphed with fuzzy SHP for Incabon ssiechon of an intemagonal freight legishcs ekty [250 Wek
huery AHP, he waghl of isguta can Ba delammined prce the seledion of eation by ANG. Regandiog
warehinsing and siorage, ha sswes such as layod design, ondar picking. onder oiaving and simgs
space optimizaton hawve boen approaching by other methods sother than AMMs-hased Ischriques. For
nstance, 8 mul-level seehowss desgn matod using PS0 [59] and an analyss of warehopes cperation
using Slochastis model ), Conclusiely, AMNe-Eaiad echimgques hirs ngl Been Eund aaplcly i Fig
i
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Rivarsd kogiadtics

dcrnrdng 4o (93] reverss logsics. |BL] consmis of & processes: disasesmbly, coordinstion. revese supoly
chamn, wreanlngy, acal fgnr and aller asbis sevice Eabling resaichas Bund o Tee Sesm o oo e
eoopa ol &l procdssos. Agan, AlMs-Eaned echniuns haes Daon Sopkdng o predinGon and Classfcadon
imsks Hera gre soms s of AMME I predoion ek, such 35 0 remaiedng prodect e oyole (PLO)
s=iimafon based on lme-lo-falurs [ 3 predodicn of seum prociust guanbty 58] For classfcabion tesks
[1ES propessad a fuzry AP and Gkl medil for & astisction ol e thind pany riescas gelics provider. in
2013, [43) had proposed an AlNEEasad muft-agont archinoiurs for BL i a geesn Sudply chadn. ANNG wak
used for o dssioabon of porls ord oomponees of proiiol o sk recyolable and dispcesble bassd
on s aspreanceEs ol dioomion sgent fsarehodsel || o has been ooobmed by 1] fal A s
appdoabie in doremeting and modeing problsss regaraing BL

Discuzmse and lestalicis

Difsc s sanas

Sursyy on Alke-besed lectnguss 5.8 bmad calegony of research i the ardicsl ineligencs feld, The
rinksRech ey dhow B S ol the aursey il apgdeadicns of B SRNR-Dased niEps mn S0 wiha
sisppodt in solving and undersanding aneas of Ha problom both in academc and practcal Solds. I found
that some suthors pee hasing commen oondapd and melhodoingies with msceiineous probioealo s
Wiihin the soope of 2 resasrch area reganing 558, domeins of the problem m@n be clhssded baemd on key
il iz of ANME windt can ba cumgoetel s modsbng, lirecaming, and dimsficalion Mansgwai, with
hybisd approach, wikzalons of Ak could bo esianded o 6 mom specho oonlad of profdemss of
appdmalions 5.0 MEDM and opimizabon Bosed on ey 30 aoivities. Fgors 1 Besimaies oonicbuons of
Anis-tmend approaches srong S0 Eased on rumibens of e aticle found dirng the past decads
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Figure 3: Confributicns of AlNS-bosed spprosctaes i SEM

Accnuding o P dslacknd sssmn® adicdae ke wiicue osdng Slehasen, joomabl, and conferenos
procoDdings, & B Seen hat applcrions of ANNS on damand foracasiing hasve conmebnted e propoition
ol aimas onehied of Iolal anicies fmnd. Ciher 4 mansieom aoiiies 5o porchssng and eoiremesd
(1F%), manubsciunng, malens fanding. ond packaging (19%Y% reenloy moenesgeent (V51 Bnd
fusinirsr fardn andd suppelt (135, wfch doniliifndied 575, cumukibvely, Tram 8 same arkerestiog
ramark regarding AMMs based approaches in RL which has boen increasing sigrifcandy sinog Z006.
Afircaigh BL = among s emalest groip of aiiciss Ioond o presect tma, i Fas shoen g poss bl potenial
growth i both mespech pems and proacticaléy cuss jo ths incresaing of atisnions oo susiaeroble procud pred

supiy chain saues. The lofomng tsbks (Tobls 1] flesrales & summary and dessficaion of e ressamch
wirhs basad on SCM iy acirdlias 1105 D foucd thal mone than 67 7% of restewsd nesearch amickes is a

casa-hased ardode wih 3 specific problom saperment corducied, Consicoring ha practicsl comphesdty of

T
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=M, this Fas refiecied that there B mio o such & Single aporcach al §is o probées, eem Though The s s
the Eams bl séuste in dffeenl srremnment or conlesl. Bessaschers or praciboners must carefully chooes
AN apjroprists lacheigu assd on the chiesckrislics of & problam. For irstance, ane-thind of ANNS. hacsd
approaches Pave invobed a Lezy sysiom which this indicas thar those cases whan Ta pasT aapaninias
ared keediooks o g USE arg reguied, furry oesiem fogether wdih AR Cold proekde & beTnr esul

ompand n s sngls approach,

HCA iy Prpdslai Hisi P B L2 b By il

Ciiideodilr Stredpayps CHRA AHM, CLda® E:ﬁ [31]

sarvice & suppart mm':mﬂl:m = [44]
CRM i industry S0M Homaas  EXP GASE [ET]
Clermons freced ARkl &P

T ‘Halwe knavnaet in Lashion iradagiry UL EEP, CAEE [|]

fomcasting CHAVa A e Abitds, 0, COMC, SHA [5]

& Plansing irprrearsarnt of darmare! forecasbng LT, AiM L, ARE []

p i ol SRl AMHMw LLHF ERF, OB, T3E  [THT]

& Sijppl e SEkaoBan, (D [Xai it i (Thew T CTRN 1 Ml 12}

PUTCRBBING  rrianrg iy i supply chean ARFE, {4 B, G 4]
I nioly D52, SLppaaT salection FAFL GAPCA  EXP, GO [
Proiction of il Span: (s AT wunw“pﬁﬂu EWF, GASE DOMF  [{1]

IFra ey Pi-prilenia ABC anphsis A TR BN ChA L% ]]

Irrsnicry caniss] (2] ik, EnPOOORE CAEE |3
AHFTE
Irrsniody beawd TDaecy Sing AN, WM BRI (2]

Cirhar Prossuct Juantity alOoalion AMMu IPHEG  EXP. COMP 5]

procesaky Churrsars ik bl M AN ExF, CASE |54
&ricmaks npbeal naped ine mywimEm e PO WT. AHM= EXF, GARF L)
Prosuction [Eansing AMMz A Ofan SV COMWP [45]
Irpeeion mokd provices pararsEler cplITLerson AN, 15 EnF, CRLE [&7)

Wanulacirieg, Fradiction i pmcsss. and progect pammater AHM EnP, CAkE L2
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