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Abstract

Yiais pupet proposed an evolulionary fazzy neutal network (EFNN) for tool wear prodiction. The

material chip ie sifocted by cuting condiions during the cuting process. The diffceent tocl wear
stamis touses difierent ciip éolor which means dhe coloe of nisterial chip can bo on inportant fector.
Tor ool wear predictian {n this stwidy, an industrial camera fs1sed fo capfae chip image and convert
it into CIE xp chromativity features through a color copversion nidel, b addition, fo inprove the
predistion aecuracy, 4 dynamic group cooperative pmidt‘ swarm pplimization {DGCPSO) is
proposed 1o optimize the EFNN parameters: The cuttivg vine and C1Exy vahue are used ox the inpot
of the EFNN, and ihe output is predicted 1001 wear value. The experimentul results show thai the
mican absolule percentage ermos {MATE) of the proposed TFNN is 2.83% better than other methods,

Kepwonds: 100] wear, ehip surface, color cafibrities, evolutiunary fuzzy neural wawork, paticle
sworm oplimization

1. Infroductivn

Toal Tiile prediction is ane ol the aiost important technologies in the inachinery fedustry, When
tool wuar oceurs, it affects the accuricy of ilie product, resalting in an increase difect 15t of the
product and cast, Many researchiers bave studied the ficld of toal wear prediction in order o improve
the aceuricy of prediction { 1-2]. The ceszant fool weara iV SUCH S Process P ot

dowa niilling, up milling. cuttivg force measurement, and sensor signaks Irom waching {3+4]. The
‘opproach u;iﬁg sigoals aequired by sensoes is an indiroct way that 3§ dilfizul to feflect dhe actual
cutting situation [£63. On the oder hiad, the measurement o7 ihe sensor needs ta pass the force fow
fuse. Using the sensor 10 measure tools of Jiffecoat natedials witk obtain ditfurent vignud values. In
this way, the estihlishud tool wenr prodicsion model is anly for one type of ool Inatoad of using
sensof signals, duw chip is direetly affected by the cutring force, shape of tool and the hieat Juring the
cuffing provess [7-8]., Dusing the curting provess, the chip tool will direualy coittict the tool that is
more refloctive of the curreet sitnation of cutting than the method of measuring signals by scnsops.
Tirus, this paper adopes the chip swidee coloc as feature value which is ablv 1o comrespond to the

teniperatore of cuuting proveditre as well as reflect the vurrent cutting stalus 10 further eshance the
t
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Abstract: T (e tan) cutl g Process of mivk hur e toals, e quality of e sarface moughniéds of e

Product i very oo 3 Liysove the Fiefion pes fonmante, qenoaion rystant, and sesthatits
of the prasiud, Therefore, Jow suriaae anghnes 8 ideal 6t mechanical cutting, IF the surfice
rotsghrets of the gesduton ¢ predicied, ot onfy the quality 57 the product eanbe mproviad buy

ko thio procesding cst edn e 1doeed, 10 this siudy a hak propagation néutad netwark (FINN}
wos presposed 1 predict the strfiace s oF e proessed workplece, ANOVA was vsd B0

analyid the tuste of nutling pasmeites, sisch o3 spivdle sphod, fosd it cisltog depty, and
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1. Intnidustion
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tha wiitkpicy (e back pFropagation neutal nehwork is wad todetyct the sucface
roughness, |74 Bitdiametor, cutting speed, foed and paxessing tidw aw sed as inpois 1o
the neewal network structuse, and ihe surface roughness is estimated. Design of fxperi
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hrougih 11 furzy sentralier, Spefically, the BC end pH of the ratrient sohilion are maiulained
afspadfievalues A Ruspbenry T developmant bl b wisand In 1he jropoed control systers i
ddve the prodilem oi«l;u&ng s B0 sl phhof did seluition By the fuzzy ammolkr,

iriputs b FC and pH sensors,asd thr pulgut o he dperatizng ting of ihe punyp. Expuim.mh‘
Rt nﬂm\e that hpwmwmm floively vecice the

ipleyeal o by sdjusting

Koy ds 5 solution; fuzzy. aller, Qoctrieal comfuritvity; pH

1. lntradfiction

Agy-Te LT, BN Mgl )
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‘S fran Chag 303 g o -
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| o tocfinology is need throughout the warld. Numerous methods and toch-
mqms hm: beery dewhng lluw;wr, mé hydwposit notriert sohitisns ase prepared

irfa traditional aaanney, wdﬂl chucti (S{;andp}!nmmﬂynw»uﬂé
by prod gften dadly. are caleutated 1o meet the needs of the pl.mh
ms 15 a Hmadonenming udh}-of lnmm ta:d,;m-! a campuuhsz error can result in
plant death.

The condlitions ko be contrrdled 1o promote plant growth include ambient temperaturs,
light, water mnpenhxm.wa&ro&ygm conixmiration, humidity, water !é\'el EC, pH, and

Alme ¥ e it XY niltate Jovd = |, Those ‘have been closely stattivd and exhibit

Pasbidher's Kew t pak design ed o address thum at intemational exhibitions. 1lowever, the key m

e Sentesin  stabla ydrop p,mwth rémain the balance of the nutrient solotion, The sofution %

prbtadind wadilie  § ilated with the fentil :equmdi:ylhcanpfumpmulsmmhumﬂhamﬂi 4
Natrigrta st b fhed costectly ar

Copyeghh 8 35 by 66 sutto.

At MUK el Bibtsdied

s 581 G 44 (8 TR S

ittt ey B Byt 2
‘et of 1 Dnative Clamanins:
Mqaieston @ 53 ooy hegeeds

14 b iyl

utic bl for bl o $he suass of the’

m!uhm (.\-u:hl to l}zmlﬂbﬁl!‘g of a nutrient m}mi.m areits pil and TC{ | Adjustments’
to pH levels ane fuquently roquired, becwusy pil atfacts photsynthsis. CO2 ks seadily
disselvid B water, and !}ask\wet%ils 1) Tha pif of w nutrent selution aifeets plar
gm.yﬂ‘,!wl&g, and yield |1} ECi=an indicater of the soncentration of a Aulrient sohition
{and can also be sald to be an inditator of the salt cancentration of 3 soluticn). The £C
valug represents the condurtivity dfnmyor voluma of solution. Jaks can casry positive or
negahw chargas; 2 BC increases, resistarkis docreases. Thwrefore, a higher EC Indicates 3
i ion in the salution. High EC cass can pesult in plant death, The pH

EER

aﬂd $C of a nubrient sahution may be rediiced dio t\m\.mmuIWMmhlgn
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Automatic Receipt Recognition System Based on Artificial
Intelligence Technology

Chengfian Ein &5, Yu-Cheng Liu ' and Chin-Ling Lee”
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Abstracts b this study, 40 sufom il vecefpt revopmition syshet (.\F.RS}.s&nﬁ sk, et & sposipl
s wanned {or coow ersion into 2 buyghs lothos inuge Reoiptdhanseh iy placed
ko two calegories acconding 10 the secvipt charscharbtios: printed 2m nandwrﬁM ‘hs:uu»ﬁ-
mages of roogkpts with ihase chunaciers ate preprnesed sepateedy. Loz andwiitien chavaceers,
teplas matching and the focd Ratore d’(hamdpu are wsed for bent positicntng, atd prdoction

8 appiled for caracter icas, Fimally, f fratueork 5 used fof chaesein
ez iinn Fatpdm:a! <haractuns, 3 modified You Only Look Crnae renstons 4} noded (YOI Ovds)

cudes peockse et § ing 4rsd th it T g amrd YOLOT b iointel tedices
d vapling, frrday o dimdjot riosg i, Fuusd; ST Pl SR

el v a tax decksration formu, which con uplaad b o b Secaration Systan Esperimanial
resuiits reveakd that the noognition accuracy of e proposed system wwas 8391 for handwritten
amm Moreowis, the YOUOvd 5 mv!dmaﬁ ¥ weamary e for printal chasecters oy
y Wit ol itged. The i il YOLO -5 model was higler thas
dut of thar tradiond YOLOY S madel by 057 %, Thunione, the proposed ARRS caa aniderably
gty the cffieiancy of tix datanavion, reduce Litor a4, and sglily aperating procatures.

Keyrarda: recelpt rovsgaitin; dep karmbig, VOLO; landwitton n<elpl; printd recvipt, hunas
aachine intathce

1. Introduciion

Rectipts ane vouchers that puople ctain throayh exchanges in Jay e They ane
alser used a5 the basis for taxation, As the aumber of Imnsaction ecuipts between enter-
prives i inadividuals inciwises, the of recuipts Fevames more edinhensome.
Paper roceipts are aasily damaged bymlerm!. envircatiments] impacts, thus rerdering their
sonservation 3 Jiffcult task. Therefore, the infornstion an 4 vt miiat b manually
entered int i comgputer promptly. Forixampie, fortas declaration, the word rack, unsform
tunber, dai, ind cansumptian amoint o eoch reeeipk anst ke recondud in sequence.
Each ¢f such receip tainsinl i iy o dlata for recording, ard the various types
of rewipts |?wy anc wsually p 4 manually. ing
personvei classify dmmnpb mi compare the Information on 2ach neceipt .\ﬂuchkag
the informaticn, they recoed 11 i the systum. this is a lime-consumingg and {abor-intrsive
task. For bax filing, stvounting firmns eiust process teps urﬂmm.wh of teipts. o save’
hurun reoures, lmpnm! work eificsoncy, !mJ ryduge puman crets 0 hhtdh\ﬁ piucesses,

an sutbraatic system for recognizing reeeipt must L
nnxﬂusemannaiiy ing the re:gspt om0 & ', ter ix & Jabor-
mzmsi\'m me lc-ufﬁdmi, TP procesy; automatic b fon.
. syeherers have be ddress Hiese Hniitasions. For example, optical
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Neusal Fuzzy Inference Network Based on Differential Evolution
for Nonlinear System Contral

Haueh-Yi Lin! and Cheng-Jian Lin®2*

g f o Comy & ! i g, Nthoeast Cliin ¥i 1 1y of Techaology,
‘ Fachieg 411, Trvwze
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(Reczived April 22, 521, copal Neventher 12, 2021)

pwends: 4 cantrol, difforential evelution, syabiutic ovolution, sual fian
seming ¢ Y

cetworks. Tagachi miethod

We privypise & acural fuzay infercnce mctwork {NFIN) based an u symbiotie Taguchi tosed
wodified differeetial sveliion (STMDE) algorithum R solving nonbncar contind probiens. The
ropoied STMIN ulgsckins rot only ases the Taguchh method in s semrch fur the bost
individus) but sis qusploys uhustable parameter controd 10 tune 5 scaling faczon, whivh ¢an
prevent s solution from being (rappid et bocal opgina sed einforce the seand shility. Moroser,
syimbiotic evoluthn (SED is apjlicd 10 itsprove 1 drveate of indivadial ey spindions, Unlike
the sraditinal dilTareatist evolision (DE) algorith, S5 regards cach individualin & populotion
s b the partial soluticn o 5 problen instead of this full solution. Capparcd with tenditional
DE, the pruposed STMBE sigorithin redhiccs the erruedy 795,458, 5.22, 50 51 3% i fenms of

| segulation performance, nov rejection ability, rebusniess 1o puszinster variation of the
comtradted systers, am Contival traching vapability, respuatively. In addisicas, our expesimental
restdis alec Hdicate that the propesed STMDE slgoritha exhiiits sapevior performunce o olber
slgorithms used fot solving nontines s temperatiressensing contnd oldems,

1. Intraduction

Recently, neurab fuzey inference setwnrks (NFING have been conumaly ssod in different
fields, such a8 aobite 1ebotic contrul insge provessiag™® and fabric pilling dasificaion ™
The gihvantage of a8 NFIM s that @ iscorporites the. ing o istiz of & fuzzy
Inforince system with feaming sbility. NEINs can be @ivided into 1w types: Mondanitypa
NEUNS (MNFI NG asid Takgh - Sugeno-K ey (TSK-ype NFINs (1-NFINGS 77 The fuzzy
rensoning inan AN 18 invelves e minimum fezzy fvplication rile. Howevar, in n LNFIN,
the coasequeme of vacdy fuzy guke is 4 Hase funcdon incladiag cambinathm of iaput
satiables. Many stodies’™ lave shown that o T-NFIN aehieves siperior perftsmince 1o an
M-NFIN in torms of sconricy and network size. In general, the function ovelving a conilunation
of input Variables &  T-NFIN i linear. The traditioas] TNFIN does ot fully cepitsiun an ibe
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Integrated Image Sensor and Deep Learning Network
for Fabric Pilling Classification

Chi-twng Shik! Cheng-Jisu Lin, 2" and Chin Ling Lec?

Hdepatinent a1 Coupulee Seioos & lalbassries rlessring, Natboust Chin¥i Uy of Tecinsdogy,
Thithusg 411, Lsivwea
Tobipe of Bfitlipent, Nmu‘iashm; Univeenidy of Sviecee and Trdhuoboge Takdung 401, Téman
epartznt of lxeruions] Buisen, N1 ichang Usivenity of Scienos ere: Tochmotogy,
Tainbsg 34, Taswm

{Recsived Al 15, 202K stte phod Novemben £2, 202
Kepwunds: Soep teanbag netwoek, fabric insagy, pitlg Jevel dussification, image sersor

Manafscturins’ Tabrics eetested for pbrivion resistanve before feaving the fsctory, avd she
fabihes wee manustly visgally gﬁdnl to cnsure thil there are a0 deiects, However, imanmal vissal
Classffiviton Sonsumes s bt of hunsen fesotrces. Tn adition, Joag-term vist 1) inspections usiog
il eyes often seault in Gcupations! Tajurice, As s resulr, the oversl| sificiancy & fedieed. To
overcamé and avpil s situsgions, wo devised s fmoge preprocossing rechmology and Jeep
learing nevwirk for classifying the filling Sevet of knittod Sy, I e figst step, fabric
images ane collected vsing am image optical strisor, The fiet Fousiur transforns (117) und
Gaussian filler are used for image prepeovessing to siresgthen te piiting < istivs 11t the
falie images. I the sevond siep, thy charscleristics arid dlsssification of fabsio pilling sre
sutenutically ¢ spttited wund identified tising a doop leatniag petword. The experboental mu!u
show thie the nyerage sceuracy of the proposed ostlnd for pi itinyg foved classification is 2
The popored method Ias 0.3% and 27% hights average gocuracy tnn devp-prindipal-
cnapanent-iralysis-based neueal setworks {DPCANN) an the fyps2 fuzzy cercheflar malel
articulation eoottolier (TICMACY, respritiiely, demonstrstivg he supiiosity of Ve proposed
midel

-

1. lawedustion

Mibern peopls ate very portcilas abot the quatity of fabrics; bowever, defects is 8 fhnz,
such as fibtie pifing, asy. result fn the Eilwic bemg returned, eavsing lwavy lusses to e
gronducer Among these dofects, fabeid pilling is & common phenomenon in many i2hiics and
clothes. 1 (efers 16 1rie appestance of tandles or balls oT13ngied fibées suspended vn the fabsie
surfuce Febrie pilling affects st valy il sesthetic quality of (e fabei but afo seduces its
seliabilivy wnd duesbility, Tu caviice the sulfiient quabity of fibrvs, fabrivs inust pass the Socitié
Clndrale de Surveitlunde SA (SUS) Interaational Seandard for an atwason resisunce test before
shiipment The fabtis Teval i3 fudged by mumusl visual snvpection, whick muy rosult in soure
“Correipotitag silbon, £ itk
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Edge-Al-Based Real-Time Automated License Plate
Recognition System
Cheng-fian Lin™%¢ 7, Chon-Chia Chuang * and Hsueh-Yi Lin?

5 Degetriet ¢l Cotgaser fieme gnd ki igineering, Nativeod Chin i Uni of Tebrviogy,
e hasng, 411, Taborest 265170308 o {CAC Y s 7 HAYL :
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Abstaack The rapid Sevdopnent elurban leaelligence b dintellsgent tanspont syslesm {115)
e ebspenepd bz o g ol i raffic masiagy | sl 1 plate stion {ALFR)
fot soariing Vit b @ e afprct of 115, Mint ALPR systédanidsind Thsages Back o 4 servy Fot
e phate recopnitien T reducy delags i handwidth wat during, iiaga trasismisgion, fhis
oty propanes an oAl Baced realalme ALPR (ER-ALFR) Systorn, i swhich an AGK XAVIER

oddtéd syetein H eiboddid m e dge of 3 caancta o achied pealtime Lmage input R an ALX
g devie il o cnsblo peal-Hime antoniste Tence piabe chatecte recoprilian. To adueds leense
'phudwm.-nnnis:.‘bﬂnam!lﬂkmﬁm&W_ER»MTR)MW&!WM
\pf {13 inmae prps £2) You Ol opk Chaces Y4 Ting (YOLOW Tinybfur Utenie
plats frame detegtiuey, (3 viitust judigment lin dor detirminiig whetlies o Tih e plate fuare has
s (4] Bre prinpose i YOLORS (MYOLON ) fof icsase pists chusacter secoggilticay aist
(5 Jogke auniary judgaent systom For Inprocing foense plst evugnithn securecy, Ve estnd
the prisponed FRALPR systemn bnsetted aidifg kest pnvircaunentd in Taiwan. tn e Hinins, e
propiiad Ef ALPR sjshn achtéved Lorsse plafe chataiier nicghition ranst 4 97% 2nil 935 s The
a5 and it night, sespectively: Through th AGX aystemy, the propbsed FR-ALPR system achieves
high i rete st a lw comptetional ¥

o Ep R Keywosrdst iegnse ¢ itioh; dacp Redsming: erstsscilod et Vot Only Lk Qves (YOLO}
baspus ol i) TrE
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e Uit W Chpag e it e ashing b intograte adial intefiger AN technoko
Tty T Dy b nagement. ff particular, large cifics have many cars on their soadls, and vehi-
At 27 sy B2 g iger r 1 heense plate recoynitior (.\wmgmn@mmdmk@d
st 34 Jasury 172 to managy (his tealfic. Many ALPR systeros incory ite infoimalion techaology nuan
Pebhshirs Mo MLy st SenEngs; these technodogies Include inferval speed tracking {21 immannied gdrismg. ol
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emiatt | '], and nsddside itfogal traffic enforcemsent | o
Existing ALPR systems can be divided intn o main cotegories; namidy winit- and
single-stage methods. Most existing ALPR systems emgloy the roulti etage method, which
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s divided Into three v sin stages as follines: {1} Tocation of license phate; (2) character -

ganvnlation, and (3) Montification of lisense plate charsctury 1. Each stop employs
diffenent fmage processing of manchine lrarnitiy mothids, - A single-stage method bies
doep leaming technolagy fo incdte and recogaizea licehse plate. In 2 Imdditinnal ALIR
system, the multi-stage method uses techniques such ss bissrization | 3 vdge detactinn,
charatter detéction, texnind detection, cofor detection, template ratching technology, and
feature extraction {:], L 7, the tidned tachniques are casily affected by
environmental factors such as Ticense plate 1ilt, blurcing, and lighting related changes | -}

Companéd ywith the multistage methid, the single-stage method is fegs affected by the
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Intelligent Traffic-Monitoring System Based on
YOLO and Convolutional Fuzzy Neural Networks

CHENG-IAN LIN ', (Senior Member, IEEE), AND IYUR-YU JHANG u
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| ABSTRACT With the voqud pace of whasitation, ihy nursber of vehicles saveling beiween citise hus
iecreasel vignificaraly, Consequently, many raffi-relitid problrins haw: emerged, such av traffic juns
il excesntye vamibens and types of velicles To suive mafile probloms, nad data colltion i impasa,
Thasselige, 14 this papar, o dvekp an intelligent iaffh-modtieing wpstem haed on yoo oy ook
ance (YOLE) and o comveluthusl 22y peural natwork (CFNN), swhich recond infife volume, and vehick:
type infrmation from the road. n this system, YULO is first used (0 detect sehicles and 34 combined
with 2 \whicle-couing tethod ta cafoulde wraffio ilow. Theo. 1o efftative maddds (0FNN sod Veutor-
CENNS sad 1 Betivoak uapping flrvon inethodd ane privposed for ehifele cizasifizarion, L shy VTl
b g fand achecved am accursty of P45 o the Beijing Insitute of Tecuwlogy publi doteset.
O the GRAM-RTM dhetaset, the rmcan predislon aad Foangeasure (F1) v the projos JYOLO-CFNR
srsd YOLO-YCFIN weiticke ¢ Lissification methods arc 9%, supedir to thuse of othet ascete bl On actual
waals in Tiwen, te proposed YOLOACFNN and YOLOVOFRN methals poconly have a bigh T scote
Sea sehivle chiwdicatiog R ol have auntasdarg seuracy fo Wil cousting, fn addsien, ihe progosed
LvEeIN <an MG & defectinn speed of mors D 30 fratecs por secend in the AGX énbodlad plitona,
Thaefore, the praposed inellyent trafile meaitoring systam s sullable for reakise vehick: elasificaion
il zonating in the actul eavirosipent.

{ DEL TERMS Trailic-moniuring Syste, fuzzy ncorsl nebwwrk, vehivle elux ification, feature fusion,
dheep kenniag :

L INTROBULTION

fosd rafie meptoring 8 an impottast sesearehi topie.
Hy snatyzing the types of swhicks and waffic fow oa the
road curmeat puflie cusdithins can be anderstood, aad uctivn .
able infonnation ‘¢a b providal 10 i asnsgemeal
apencics. Thic informudhog can help thess agendies 10 wake
duelsing bt saprove pocss quedity of life, For exmipie.
an holdays, talormafion tegunling (e soad vallic wisies
can be osed 10 <egued abemate pomes o drivers o diven
sl from cosgested maus. In addition, if Jarze tnucks often
e avertuln rad, madiide woruags can e instalfed to dert
drivers and sedue iralfle socdents. Mormow, the sy amd
color of g specific vebicle can he wsed identily und track
the vehighes of criminals, The sbovementivned applicatives

T wecivte el cocefianting he avise of &K rssrrigt o)
sppeiag i fos pubboution wle Frok fea Gean By

A rely eninfaomation cellechd By 2 rgd swsliondig gyiem
fur analysii, Yhendore, to oblais inleibidan on pesatng
vehicles, many researchen. have vsed differem mthads
s higve vehecke detecting and classificstion,

Tresltionsl vehiche debection methods aee mainly divided
e nwa gypess T Snaic-hased athock. JH-{TY that we
fiding windows ¢ shge featun: qomparson watiak 1o
generate vehicle prediciian fiames ool verify them Kued
o afurmation In the pregicdon frames ead (2) ncthods
that wst e dynamic feates of @ woving cbjoct {63-[121 10
sepante i fromihe irsage o Wiz Ihe contcos of the ehiest,
Regardisg 1aic-based metals, Meianad o7 o, §1) go-
posédt a vehict-defection systens that uyes Hasr-dike features
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Design of an latelhgent Grinding
Parameter Selection Assistance System

Jyun-Yar Jhang'? and Cheng-Jian Lin®

a6 ittt Nitstuss? Ty Univecsily of Seisens ded Techan oyt Tk dng 164, Tuiwan
*Depasim:

ot of Coupater Seitned and lotoostinn Bagisetsiut,

Naiasal Taschrag Universiey of Seionze end Tochwtogy. Tockany 40, Taiwas

My spmatino of Covgrner St s fufereiatia Ergiavas
Histsrisd Cliia i Vnbenity of Techmsbsgy, Tosduag 413, Tnes

1205303 SEHDAGE TORYO
13022, APA

{Hotuived 2021 astighed Docersbes 20, 2031}

Hepwords: grinabing, convolations] nomal setwark, suface vovghmess, Tagochi method, §herential
evisbation.

T this stdy, & intelligent grinding parateler seloction assistance system (IGPSAS) tiat con
b wsed by operators for grinding war designed. fn the data olleclon stage, an ESCxHRD
surface grindor and aluningn were uted for grinatiuy experimente. The preptsed [GPSAS
ceimsists of Lwo pads: a Fesgochi s comvelutional pear] netwark (FONN) sl 2 differential
evlution slgorilim. Fat, i proposed TONN wis vecd 1o sstablids a surfice toughnes
prediction madkd, Then, the prigosed differsntial evolution absofishia was wed o delgratie she
bast pruceseing parsinetars. To achiove better sirfice smoalhoees predition capanintics in he
RN modd, the Trguehd method wis wed (o Gplinize the pantrtets ol the network model
architecture, Thy st of each factor was mnalyzed, and o retwark will, sLalia paesiaeters wis
sefocted for saching prcassing. The pesformance of hie proposed TCNN was verlfied
experimenally. The niean average percatige eror (MAPE uf 1he groposed TOUNN's surface

b prediction js the ; of v NewView BION optical saiface profile wes
1565%. Tn uddition, the Lifercatia) ovolution slgerithin was uxed b skt the host gricessing
¥ s aid perform actualy ing, Tho hEAPE o the sutihce mughneis prediction of the
proposed IGPSAS wis experimentally detariniaed fo be 10.97%, denonstraling that the systent
eftectively provides the uses with the Alifzy to npemte the machng vk the paramedess set
siconling to the Gesired processing qualdy.

. batroduction

Drives by indistry 40, Internet of Things and artifival indigmce #pplications are being
widely employed m incfusirial fictarmg, and intelligent processing las bocomy vital (42
Surfsse Touglmess, which san disectly aifect produit life, is Tiequently used s o qualiy
evatuation standard Many wholars fhave condieled experiments on oplinizing process
pednelens 1o tnprave suefice niughness, and mmy manufic oS 1oW provide s wsereizadly
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Using Neural Networks tor Tool Wear Prediction
in Compiter Numerical Control End Milling
Cheng-Hung Chea.! $hiou-Yun Jeng,? and Cheng-Jian Lin® 3"

Degatonies of isisal Ureidedsing, Netions! Forrsiss \itiveasity, Yanin 412, Teiwms
13, Taiwsin

" ginburieg,
" lﬁunﬁ'&h'“Th.ia.r.lfm.f:i&hmgd!.h_iwgn 4
ACctlege uf toeailip e, National Tabug Ueivoady of Sttt aid Techpohgy, Tahung 404, Tadeaq

iBaceieed Seprenber 8, 2001 sporgred Jupary 4, 2022}

Kepwerds: hsckpropagation nesra) cetwork, fool wew predictios, fincar repression, mschive ool
illiag

The preciiion af ile yozchining todl in conputes comerieal control {CNC) mschiniag i
alfected by severad fuclors, For example, citting p -considerably affect machining
accucscy and ool wear. Tool wear resulis in the mamifctise of substandind products. Therefase;
predicting 1ol weas 5 crucial in oNE rachizing 1 this dudy, we propased a backpropagation
neitrnl netwuk (BPNNG 1o predict tool weinr: In maching learning, backprepsgaton is u witdy
nsced algorifbun for raining anificial eard] netwerks, The proposed BPNN considered the
vasiation of oo} wear with different cutting patametes, such ax the spindle peed, feed, cutting
depsh; and wunting tme. The experimental results reveated that the oot mean sygare ervot of ihe
BPNN prediction made] was Jess than that of the loear tegression predivtion sods 1.
Furthermime, she proposed modg] gchiaved o cocflicient of detéroyination (%) of 0.9964, which
indicated that ttie BENN moded esb securstely prediet tool eat.

1. Intraductlon

Saveral mmwwgn toshniques have been used to inditverly prediy wal wear'™ Fot
decndes, plezocieciric sensors and dynauy fave been widely used 1o collet dyta and
smeitor clitting proveises. Previots stadies on output respronse asthods have mainly employed
dynmmwnm seciltromaléns, seeuitic embssion, and curteat sensord; Corrently, feol wear

i perk | using regressio mmlml'ﬂ netwurks (NNg, and other methods.
’usumg fliese, NNg ate buing incedasingly adopted in machine (ol wesr frediction. Advanced
sensars, ch 26 Ginent sensors - dynambmcters, Tafrated senvors, aod ultesonie seusarg, cas
help moniter iachine ool provessing parameters such ax (oad rate, spingle specil. aod eurting
ﬂ@’l““r‘) #
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Abstract: In the context of behavior recognition, the emerging bed-exit monitoring system demands
a rapid deployment in the ward to support mobility and personalization. Mobility means the system
can be installed and removed as required without construction; personalization indicates human
body tracking is limited to the bed region so that only the target is monitored. To satisfy the above-
mentioned requirements, the behavior recognition system aims to: (1) operate in a small-size device,
typically an embedded system; (2) process a series of images with narrow fields of view (NFV) to
detect bed-related behaviors. In general, wide-range images are preferred to obtain a good recognition
performance for diverse behaviors, while NFV images are used with abrupt activities and therefore
fit single-purpose applications. This paper develops an NFV-based behavior recognition system
with low complexity to realize a bed-exit monitoring application on embedded systems. To achieve
effectiveness and low complexity, a queueing-based behavior classification is proposed to keep
memories of object tracking information and a specific behavior can be identified from continuous
object movement. The experimental results show that the developed system can recognize three bed
behaviors, namely off bed, on bed and return, for NFV images with accuracy rates of 95~100%.

Keywords: behavior recognition; images; bed exit

1. Introduction

Human behavior recognition is a process consisting of object detection and tracking
and has become the core component of intelligent applications such as security surveillance,
bed-exit monitoring, and fall detection [1]. According to the techniques used to identify the
target object, object detection approaches can be divided into two categories: sensor and
image. In sensor-based techniques, the object can be detected by means of either fixed or
mobile modules. Fixed modules, such as infrared (IR) sensors [2,3], hybrid IR and pressure
sensors [4], and radio frequency identification (RFID) [5,6], detect the object in a limited
range. On the other hand, mobile modules based on accelerometers and gyroscopes can be
integrated into wearables, which are attached to the detected objects [7,8]. Image-based
techniques are typically combined with deep learning model to detect a target object after
a data training process. The common source of images can be video sequences [9,10], IR
thermal images [11], and integrated images from RGB and IR cameras [12,13]. Compared
with sensor-based techniques, image-based techniques can better preserve the spatial
information for object detection and have the potential to achieve multi-object detection.

Based on deep learning techniques, three main stages are included in an image-
based behavior recognition process, namely object detection, object tracking, and behavior
recognition. Three stages can be associated with their respective deep learning techniques.
In the object detection stage, a convolution-based model is generally used to extract features
of the target object from an image. Popular object detection models include You Only

Sensors 2022, 22, 5495, https://doi.org/10.3390/522155495
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dotecting urthyihonis in A (EUGs is proposed, The proposed HTONFN
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grisametees in e network  Four featisce fusion methods, namely, global average pooting, global
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Parametey Combination Optimization in Three-Dimensional
Convolutional Neural Networks and Transfer Learning for
Detecting Alzhieiner’s Disease from Magnetic Resonance Tniages

Cheng-Jisn Lin " TauChao Lin,’ ind Cheng-Wei Lin'
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Alzheimers disease (AD) destroys neurons io the hisin, engendening bt slrophy sl
severely comprombdag beain fusstivn. Mugnetle resshancs inaghig (MR} b widely applied 10
analyze brain degeatiation. AD i typicaily deected by exantinug wpcziist selected features
of two-imensional images or regRa-ofuterest (eatires Kentifiod by frained Jdasdfiern. We
develuped & Toguehibaned theeg-dinsnskensl canvalutios) seonl pewor (T- C3D-UNN) tnodel
for deteeting AD in magnetic msonanve amuges, CNN paranseters are geoenlly obtalied
through trisdand-ciror meibods. To Sebilive i CNN dingaostic actimcy, the Tagodi metlad
wat aployed for parincter combination opfimization Cisiaing patlent dats 1 difivuty; dnis.
we performod Irumster kearing 10 verify Ur proposed T-3D-CNN miodel's effevtivenoss by
wusing ouly 1 small quantity of pationt vt from varfous dusbnsqs. The expurdinental resuls
conlivmed thi the T-AD-CNN mudet detected AD fite finages in the Open Aveess Seres of
Ineaging Sridics (OASISED daa set wiih ain sctimney of 99:46%, which was 206 perentipe
putats higher than that of the wigina! 1-UNN. Afler @ compleie invearigation of flig OASIS-2
hatss s, wa sedected 1, 30, 60, /15, and 100% of the dals {fom the OASIS. | data set 1o verify the
TAD-CNN and apduted the uriginal network weights wioigh (ransfer fearning; o sverage
socuracies were 8131, 92,88, 95,45, 100, and 100%, iespeciively:

L Intraduction

Abhdmers disease (AD} is amajor putlk heatih concetn worktwide, This naundegenerative
sondition dastreys brtin neurons and induces brain degeacrtion that causes dementa in adults
aged over 5 s, Taticats vith AD espricnsy caotiomal wastability, loss of shosttenn
mensony, lose of specch, wil boss of i abiliy fo peeform some sctivitics of daily Tiving
Approxigautely 44 siflion peogle wurkdwide have beer, tested for AD, und this usules nsy
incrense 0 1305 willion by 2050, Accerding to the vesulis of the spideninlngical witvey of
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Wind Power Prediction Method: Support Vector Regression
Optimized by Improved Jellyfish Search Algorithm

Dang-Dong Yuun ', Ming L%, Heng:Yi Li %, ChenpJlankin = and Hing-Xiang )i 4

nergles by

Bate G el Vit il Wird . 4
30, Chiral

Sorte Crid e Extea 1326 Wdtage Clvapany gt s S50 Chima

siate Ky | sbonshory of RSeMty s frs Bgerase of L iorwins qiprevet Vdai Dudveraly ol Techm &y,

Lupatrmnt of Compube Soiongt i inhomtin Brgrerog, Netood Chan-At Uaiversty of Tecknology,

Dikurg City (317, Teaven

oo L abaratony of Dkniromaghotic Frrdd o fetrical Apparatios Refakility of tisbd Provisces, Titel

University of Tochnatogy, Tisria 30020, Chine

b Conepuedene Cedincil edinin

Neye Brengy Vo, 11D,

Absteadt: To s the problemss [ eid bt el rwor dispas bang 249 Ly bt latishaty
wind peviet vt & Inngrwed hitiiih Sesrch algoedion ptisization suppon veckos regression
VI nodel was proponed in his study 10 schienn highprodison wind power prechiction. Thi
random seittton of interal pacenschrs o SVR vandel ki sffed its performance. I this study, the
Ldlphish Saaseh 5} algorithn twas selected a0l Imptovist o proposé an Renprovend fdiyfoh Seandy
1)S) atgotithes. Comparad o Wi ihe comp algorithms, i op dvaks of {3 aigeithe
are doter o0, ¥ oshilbuss good emvongenue abifiry, seash stalalls, ani) optisizationeseiing sbility,
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SVE, and (hayp A% ol B SVR was established, TiHernt weather s sexsans sfioctwind
power ati 100 prediiion scouracy. The wind poWer in spring and swister wa swhated foe model
prodiction eritiesgan in i s ly. Commpared with other methods, he YSEVR emvockel poanprdiad in
s sty could athieve beher pricha i i thian oies el i 2y bilh fosions, and it prediction
preafonntnos seas betes, which conld impros th predictica aceuracy of wind powes. This sty
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h

P

f
prrs

Copprigae X by fow st
L MUFL Baak. Srdisitand,
Fhie LA 0 a0 O soens alidle
drtetenad sden for Vs ancd
ccptons, of e Crnata s Cowains
Avicibad sa oYY B (b
ensbvenons dog st by}
iy

i elfut and eavionmimtal pollyen probles causid by fissil imengy have
attzatted misch altention. Must conntries pay more atintion to developlng renewable
emergy a4 an Irgortans port of national developmunt | 1], Wined eneagy; as animp

part of renewabi: unergy, has afzpted much alioion beause of ity advantuges of prsn
enwizonintal protiction, hnw cos, and renewalile eramgy [0 ] However, wind power
outpul s affected by discmt ! wing wis h th ch i
thos ] . 1his foatuns keads o heryse difficuliy in grid intogration and the pawer dispatch
of wind power, which éan bring chiallmgys ta the puwer system ] 1. Awcurately prediction
of the pwer Fuctuation ta the re stage diough wind power predicli technology i
a0 coviromicat i vffective mcthiad @ sobre the unaertaintios of wind power, which can
provide impertant neferpnce informatian i grid pawer gencration planfiyg as well as
aconomic dispatch of e pawes systean [ 7]
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Floor Area Detestion by Multiple-classifier Mathod
Based on inproved Fazzy Integral

Chi-Huang Shih! Cheng-Jian Lin,"?* and Jyun-Ya fhang?
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Kepwords: image segmentition, Aoy integral (FI). antifielsl bee coloay {ABLY, fully seavaluricnl
ke (FEN), aica dctectiog (ACDI,

The aesas of application of tobils cobots are becemiig increasingly edtentive. Most mebike
cobotd wse vistal imeged 10 oblaln infermatisn about the sirmounding envitonment, incloding
infornmtion about the floot area 114t can be travetsed or obstacles (o be oveided. 1 this sudy.
we progose i mulliple clasdifier meiiod based on an impyved fuzzy integral {IF1) %or flook arca
detection insitg disge-coupled dovice seasors. Thé muitiplhé classifices include degp fearning
networks (DLNS) and an 2o contour deteetion (ACD) elgorithm. The 1 in the proposad
arethind b Gilferecot fram the traditions} Tuzzy integratin bt ibs furzy densily value is opimized
usings the antificial bée coloay alyperithm. Th¢ propesed nicthad takes (e oulputs of several
chassifiers and tho ACD algoritling as. the inpot. The IFT is tsed 1o evaludte cach classifier 1o
Tevénge its advantiges fot ihe proposed tethod Finally, the classification resuhis ave caleulbaied
to achieve seeurate Mloos stea dutetion. To verify the pecfbrmance of the proposed methed, we
usedd thie public MIT seéne dataset 2ad fntages of vatious indonr davironments as the study
daraeer, with 200 48, und 48 imagis us6d a8 tining date, verilication datd, dnd test data.
reipectively, The experimental results vovéaled drat the DIN-ACD-IF] combination achioved
an aveiage Hovr aéa detettion accuracy of Y2874, thus insptoving the uveiall recognition mte.

1. Introduction

T recent yéals, miobiks robots huve been widely used in differem fields. 1o Some nobifé sbbot
applications, visual itages from chargo-conpled device (CUTN seneont v brdst used to shisin
info ion shoit the ding envi , this ensbling the mobile robot (o aveid
obgtacles and iove abiomonously. Accandingly, image segmemation it 4 key technology it
crables & niobile yobot systens fo sulbmatically segnsent ebjoct nris fiomi an {nsage ussk identify
wbjecrs.

Nunter ditinnal image-sensiug-based sey o (echnigues have been proposed. For
‘example, Clran #f afAl proposed 6 noviel muthod forcal depib ik it froun a siagle
{Carrcipanding eithon 1
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Malware Clasgification
Using a Taguchi-based Deep Léarning Network
Chieng-Jan Lin,™* Xin-You Lin,) and Jyun-Yu Mhang!
’W&C@MSM& Infirrrtiy g, Nevinml Chis-Yi Ui ty of Tevhelagy,

;.hgm Taiwsn
ety of Itellgimse, Natiansd Taichg Universdty o Sciemre anf fivhon 25 Tn!m\gam, faiwss
TR, Progiura, Panpictivd Techeokogy of flewical Frpistucing Seu
\_{.wn.w.-ﬂ thhwkyd f.\ﬁm!q,, iulasy-ﬂ.,‘[an 5
* “Dreparmernt of Cony
Naswisd Tolbaeng Univeniay of Selente ol Techmdogy, Tekchang 404 faiwen

(Received gt 2, 0% scompted Septendir 3, 1028)

Kewonie: rastware, omvohutional seeral net sk, Toguchi zsshod. wibogosal table

Stalwase i desivraad 10 dambge compuler systems. and malicioud targets bave proliferated

revently, This Tising ase of malware tequines n efficient mabwan: détection methnl. Because
ro miatwrd i¢ constantly being ‘erentéd and odd isatwars 7. constatly updated, nusaslly
upditing & signatore database with sewly geoonted mafware samptes i incicadingly

’.ﬂn‘.ﬂgﬁa, To reduee the vout of feature engineering wal the requinament for domain expert
hers Dave tiged ¢ ing methods o solve the malwere Gemily

dmfwm pmbiem 16 s .mly, 8 Tagueli-haszd decp leatning ntowaek (TDLN) with

{the p inaiicn i proposad L amlware family dlaksification. A sal

of 36 uapersmtits were aomdided and gira inflsential fcforcwith vacons fevels were selecid
fin <& firing fhe oplimel of the proposed TDLN, The experimeatal result
indicate that e actarscy. pedision, and recall of nuhwsre fnsily clussi fuanin when usiz,
fraposed TOLN ure 9871, 96,90, and 96.78%, respectively, Moreoves, (ot sovuraoy. precision.
nd recall of the proposed TDLN are 203, £.59, and 6.09% highes, respectively, thasi thote <fihe
origing] devp learnifig ndtwork fon e Malbiug data set.

the

1. fatraduction

Maliciaus software s goneraly dissmivted through nemworks nod poriable soragy Jevicrs

s esudes conlideatial data leakane, system domgge, data s dus v wienpas ted faibures, and
fnformation scourity probdeins. Decause of the eapid development of tehinlogy, the se of
malware fér thepal purposcs v linscastd considerably, Yor examylo, tho Kaspersky Lab
detéital (9277269 types of mahvare in 2016 (mcluding senpts sad exceutuble files). MeAfee
Lahs wated in & ceport that in o past § years, the aumber ul malichous software aitacks b
inicteasad by 229 andl hus reached 070 million, Blesph the rapil incease maliious sufiware,
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Equivalent Cireuit Modeling and Parameter Identification
for Lithium-ion Batteries
Based on lmproved Barnacle Mating Optimizer

Jiarong Li} Cheng-Jian Lin**" Haiyo Wang.* and Jiarong Kan!

Cliegeof Eictricd Pgloring Vihiny Iituts of Tchsatg ¥, Jid 216396, Chins
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(Rectived Joly 3, J1E accepied Supwnbar 18, 2022)

Keyworths: cvolufion edatian, g idetificstion, bamacte wating optanizer. lithhui-io
Battery, ehodusis wehicls

To eddress the corrent problems of accuracy and relisbility of the equivalent ciraiit svededs
Tor Tithitm-ion batteries aud scasars, it this stly we propose an intproved baraack: mating
primizer {184 16 socnzutely dentify 1 Firsd, an imngroved second-arder RU model
{150 RO} js. dotived by « ting G batiery hyateresis voliage and introducing it into the
secontl oeder RC mode! (S0 RE model} #x a controlled soanve, which bener seflests the dynamic
elfects of the battery (i the SO RC miodel, Secvod, e fent chaos mpping, cosios comtivt
fator, and Levy Pght strategy ane duced 1o enhance the. gence perirmants of the
IDMO, Its convergenve performance 1 verified by comparisen with ulier existing inetligent
ulgurithing using §ive singke-poak end four srubipeak iesl functions. Finally, the IBMQ41S0 RC
stidded i estabishied by viing the IBMO s the identification strateigy ofthe 180 RC model in e
simplation of fwo real sperating conditions of lithivus-dos batterice. The mad mean squdre ceves
of ihie medél ynder the swo. operating conditions. is only 0.0431.and Q0483 and the mosn
absolute peroentige: ereo is. only 6.38 ‘and (.56%; owpecforming eher cibting nasdels, The
IBMOQ propusesd in 1hit study eiablés higher model ecoguition avcuracy, making it iughl}
convenient fer Tithim-ion baltery and serisor-pelated sescarch.

1. Introduction

Betind the Tncreasing agplication of lithitmn-fon batterics {Lilg and seusors the related
techusjogies based ca Ibm application huve alip received inveeasing sttention from many
researcherad Li ¢ el i argued thaf haltery and sensor mudtlm.g Lechuolagy can sirmilate stutic
el dynamic belavion aod i a fuad § techmakogy for fisg sensor and LIN-refated

rescarch Zhwo g1 1% daheed that necutate moidels can simulate the nctusl operating conditions
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Malware Classification Using Convolutional Fuzzy Neural
Networks Based on Feature Fusion and the Taguchi Method
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Abtract: Thee appdioines of worsputér nettvorks ans tacmaslugle rﬂmhnomi nrtbeiarks cin b
ety conintied dit eeitred. Cyber Rackors 64 eaplod erchal dta
or vonduet rénsre sutvedlande thisugh malictsi, prograns. Tlmmmd malwan: 3ads
is isroning, ind Maliions prograiss dre constany being updaing Toendfore, more vifuetive
aiwarne debection todmiques ane bedng developed. In (s paper, 4 convohultanal Ruzy foural
Tietw ok {CTINN] Bl an feahus fusdon and O Toggurhd giethod B proposed for milware imdge
dassifissibon, this vetwork bs veformed Lo s FT-CFNN. Tour fation methods are proguied Jod the
FTCRNN, panerly bl max foting Raston, losal avensge pooling Rasion, el globed mas
peting Psion, st e e ghisd svenmgé plviing firdon. Dita are fd ajio (hE tiwodk arcsiudnie:
st prassed hrouih o ciwmvrdurhin s Layors drad Ikl poolig fayors. flae Josture fusice,
Layet b wsend b3 vt e Seatasre iz and fodegrate e network infiamation. Finudiy) a fazzy reurat
ne(wui\ " uu\! fot r.imu..cum T adtibittan, the Tagtchi aanthiod i ued fo dotengine optimal
pacameir nat , cusacy. This study usad the Malimg istaset to

! i 3¢l fexcthend “Thus aucuracy values y dubited by the
p:\peshlﬂmw pﬁ'}wd Ci\“l and vriglnal LeNet modulin mahwse tanily elassifiottio:
were Sb o %, $I3E, and !ﬁﬂ‘nnﬂpﬂhvﬂy
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1. Intredeclion
With the rapid developracnt of informariua fechaology, the progress of nefwork ke
nalogy has mado oar lives more convenlent. Howeves, mahvare can perartrate information
texhaaligy devies through Toopiicles is program sy, wiich cum eadss eystem it
agge, timited network bundwiith, and the thelt of crucial fles. T fraquensy of malware
atbacks has been inesesying, For exumpi. antivinig company Kaspahy Lab Jutedted
w277, 2650 vmicpie we Bcius objiets in 2000 (0] MeAfee ] abs reported that €21 mithion
mth:'emnpquwdem w2017 |} Acsondingta ) bytes” araealmal
eport, morg than 3¢ mubon cyber threats swere .lmmdn-pnmiy 20 and 20091 4]
‘The 2020 Trend Micro Cybersecurily Ruport stafed tha 19000 tyberttacks ovour overy
minit { 3] Decarse of e wide variety of malware and the incraising mumber of malware
attacks, various malvare clissificutbon nitlods have bon propesed by astanchers
Alatwars saafysis anlw hawﬂ) watuporized ity shatie analy<s and dynamés ambeits.
Siatic pnalyss fnvuhas pasing and salracting P fomurés of saieious prograns w. itliant
execating code. Commien sutc snalyss i o signatunsSated metiod tha involves
nga n;mhm- database fur m.afdlmg signatures o de!a.mlm wh.-dwr the program is
matwane, A keat sipnatune databise is requinad ta store sh iracted from malware
by experts. h-cdgmhm database must Evewgalar!) mantuily wpdated o offectively
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