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Abstract

The Role Of Artificial Intelligence Algorithms To Quality Control

Case Study-Maysour Plast Industries-Syria-Reef Damascus

Machine learning algorithms help in classification and prediction the appropriateness of
product quality, which lead to reduce the cost of non-compliance with quality standards,
improves the production process, and inception the essential and important points before the

production process is begin.

The aim of the research is to predict defects preemptively and improve yield by using Semi-
Supervised Learning Algorithms (SSL), Time-Series Analysis, Recurrent Neural Network
(RNN), Classification Models, and Random Forest.

The researcher relied on the descriptive and analytical approach to achieve the objectives of

the research.
The results of the research are as follows:

- The application of Semi-Supervised Learning Algorithms (SSL), Recurrent Neural
Network (RNN) and Classification Models contribute to predicte the quality of the
production process before it occurs, which in turn prevents the defective products and
improves the yield in the continuous production processes.

- The study was characterized by using Algorithms to predict the quality of continuous
production processes in the case of the presence of classified and sorted data, which
led to an improvement in the return by 8.7% whereas in the case of unclassified and
low volume data that could lead to lower yield.

- However, the proposed method using Semi-Supervised Learning SSL, Time-Series
Analysis and Recurrent Neural Network (RNN) showed better performance than

known quality methods.
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Galasadd <ULl A gama
TI_DIES1 {190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200}
TI_DIES2 {191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202}
TI1_DIES3 {192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204}
TI_DIES4 {198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211%}
RPM1_ SCREW {24, 253}
RPM2_ EXT {1202, 1203, 1204}
TIL CYL1 {171, 172,173, 174, 175, 176}
T CYL2 {180, 181, 182, 183, 184, 185, 186, 187, 188, 190}
T CYL3 {184, 185, 186, 187, 188, 190, 191, 192, 193}
TI_CYLA4 {190, 191, 192, 193, 194, 195, 196, 197, 198}
TI_CYLS5 {192, 193, 194, 195, 196, 197, 198}
Tl CYL6 {194, 195, 196, 197, 198, 199}
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Aagl) e Tl HY) Jalae Gl ) o) Sus (T4 5 1-) O 4ad peani (oAl g ¢ gy 98 Aadaal) ol )Y Jalea )
Wals ) Y o pusiall of (19) a8 JSall (e Jaadly LS 48 Bl )Y 383 o) i %95 4 dxaalys (1)

lelen s sl & i QS e Jgasall okl Gl s AV e JS 350 a4 0 L AN Qi sl
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ilanall (yn Ll yYI &MM?““J 19 J&l)
TIEXTL
TIEXT2 100
TIEXT3
TI_DIEST | 0.00 [ -0.02 [ 0.00
TI_DIES2 0.75
TI_DIES3
TI_DIES4
PRM1_SCREW/| 0.06 | 0.07 | 0.08 | 0.02 | 0.02 | 0.08 | -0.01 0.50

PRM_EXT | 0.05 | 0.10 | 0.02 | -0.03 | -0.07 | -0.02 | -0.03 | 0.24
TI_CYL1 -0.03 | -0.01 | -0.01 | -0.02 | 0.04 | 0.04 | 0.02 | 0.02 | 0.00
TI_CYL2 0.00 | 0.02 | 0.00 | 0.03 | 0.00 | 0.00 | 0.03 | 0.02 | 0.01 | 0.37 0.25
TI_CYL3 -0.02 | -0.01 | -0.03 | 0.07 | 0.00 | -0.01 | -0.03 | 0.00 | -0.01 | 0.33 | 0.29
TLCYL4 -0.03 | -0.03 | -0.03 | 0.01 | 0.00 | 0.01 | -0.02 | 0.00 | 0.02 | 0.04 | 0.04 | -0.04
TILCYLS -0.02 | -0.01 | -0.01 | 0.01 | 0.01 | 0.00 | -0.01 | 0.01 | 0.02 | -0.03 | -0.03 | -0.01 | 0.57 0.00

TILCYL6 -0.04 | -0.04 | -0.04 | -0.03 | 0.00 | -0.01 | -0.02 | 0.00 | -0.02 | 0.01 |-0.02 | 0.00 | 0.34 | 0.32

outtempl 0.02 | 0.06 | 0.01 |-0.01|-0.01]-0.02 | -0.04 | -0.51 | -0.23 | -0.01 | -0.02 | 0.02 | 0.01 | -0.02 | -0.01

outtemp2 0.14 | -0.03 | 0.05 | 0.00 | -0.04 | -0.04 | -0.01 | 0.56 | 0.11 | -0.05 | -0.01 | 0.01 | 0.00 | 0.02 | 0.00 | -0.54 -0.25
outtemp3 -0.04 | 0.01 | -0.01 | -0.02 | 0.01 | -0.03 | -0.05 | 0.41 | -0.09 | 0.03 | 0.00 | 0.01 | -0.01 | 0.01 | 0.01 | 0.23 | 0.19

outwetl 0.10 | 0.04 | 0.07 | 0.00 | 0.01 | 0.03 | 0.05 | 0.58 | 0.28 | -0.01 | 0.01 | -0.01 | 0.00 | 0.03 | 0.01 | -0.95 | 0.66 | -0.19

outwet2 0.19 | 0.16 | 0.12 | 0.00 | 0.02 | 0.06 | 0.05 | 0.59 | 0.38 | -0.02 | 0.01 | -0.01 | 0.00 | 0.02 | 0.00 | -0.85 | 0.58 | -0.18 -0.50
outwet3 0.20 | 0.12 | 0.12 | 0.02 | -0.01 | 0.04 | 0.06 | 0.46 | 0.33 | -0.04 | 0.00 | -0.01 | 0.01 | 0.01 | -0.01 | -0.84 | 0.62 | -0.43

waterl 0.05 | 0.01 | -0.02 | -0.01 | 0.08 | 0.12 | -0.05| 0.13 | 0.11 | -0.03 | 0.00 | 0.01 | -0.01 | 0.02 | 0.01 |-0.21 | 0.23 | -0.12 | 0.26 | 0.31 | 0.33

water2 0.05 | 0.02 | -0.01 | -0.01 | 0.07 | 0.12 | -0.04 | 0.13 | 0.12 | -0.02 | -0.02 | -0.02 | -0.01 | 0.03 | 0.00 |-0.22 | 0.22 | -0.13 | 0.25 | 0.30 | 0.32 | 0.73 -0.75
water3 0.06 | 0.04 | 0.00 | 0.01 | 0.05 | 0.11 |-0.04 | 0.24 | 0.18 | -0.05 | 0.00 | -0.01 | -0.02 | -0.01 | -0.03 | -0.36 | 0.31 | -0.16 | 0.41 | 0.46 | 0.47 | 0.76 | 0.74

water4 0.08 | 0.07 | 0.03 | 0.00 | 0.04 | 0.10 [-0.01| 0.22 | 0.15 | -0.07 | -0.02 | -0.02 | -0.04 | -0.02 | -0.01 | -0.31 | 0.28 | -0.12 | 0.36 | 0.41 | 0.41 | 0.69 | 0.67

TIEXT1
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TIEXT3

TI_DIES1

TI_DIES2
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TI_DIES4
PRM_EXT
TI_CYL1
TI_CYL2
TI_CYL3
TI_CYL4
TI_CYL5
TI_CYL6
outtempl
outtemp2
outtemp3
outwetl
outwet2
outwet3
waterl
water2
water3

PRM1_SCREW
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TI1 DIES1 0.2658
TI CYL5 0.2278
TI CYLA4 0.1411
TI CYLG6 0.1034
Water 3 0.0461
Water 4 0.0417
Water 2 0.0341
Water 1 0.0284
Outtemp3 0.0257
RPM1 SCREW 0.0192
TI CYL3 0.0163
TI CYLL1L 0.0075
Outtemp?2 0.0075
Outtempl 0.0037
Outwet3 0.0037
TI CYL2 0.0036
TIEXT3 0.0033
Outwet?2 0.0027
TI1 DIES4 0.0015
Outwetl 0.0014
T1I DIES3 0.0012
TI DIES?2 0.0009
RPM2 EXT 0.0009
TIEXT2 0.0002
TIEXTL 0.0001L
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Artificial Neural Network ANN dxiall dpuaall 4050 ]

Logistic Regression (i e Il jlaasy) 2

Decision Tree Lall 3 s .3

Random Forest 45! sdall a1l 4

Linear Discriminant Analysis LDA hall nlall Jilas 5

Gaussian Naive Bayes GNB ol s 43 k3 .6
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Support Vector Machine Y1 acall cilgaia 8
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Rectified Linear Unit 4sssaall ddaall 3aa )l alaaial ) A8LaYL Ml e dpuae 4404 805 dpnac
(Gpend) alail) =3lad il Cpad Faa )l 3 (neS Adam aladiul oy cdapdin Cailla £ udl; (ReLU)
Lalasoin) <Y sl 44 5 » Rectified Linear Unit ReLU ¢ dus
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14 Jsaall 3 LS (K = 5) 2aniall géail 4y dalal) it <l 5 50 e Sl Jasa 23 el ) o2 b

2awiall aatl il 4 Jsaal)
(a3 A1) 7z Ll 43 3) gial) ABAY
Artificial Neural Network ANN Zuziall daall 4050 0.68 (+0.05)
Logistic Regression (i jte sl jlassy) 0.70 (+0.02)
Dession Tree _)_all 3 jad 0.79 (x0.10)
Random Forest 4.l sdall 2l 0.65 (+0.22)
Linear Discriminant Analysis LDA (ball jilaill Jalss 0.71 (+0.01)
GNB Gaussian Naive Bayes ¢l s¢ 43 s 0.68 (+0.08)
K-Nearest Neighbor KNN —_g¥! jlall 0.52 (+0.07)
Support Vector Machaine Y acall Slgatia 0.61 (+0.03)
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(Area Under the Curve AUC) (sisiall cnd daludly (Log LO0SS) sibddl das & jdise aadind
Caiaill #35ai el i a2 Receiver Operating Characteristic ROC (i) alivud) pailas
.Cross-Validation Jabgiall @aaill J3A (e o Le ) AiLaY

ROC 1 &S & (ROC) il alivsall ddia 5 (0 casind (AUC) (siniall o dalisall o Lay g
(bl Al (g glud 5aiill Aad) 282l e Ll e (S5 Cross-Entropy Lo il e Jad) (s o

OSaall e AUl Jaay! e dandll aldie) 48 e Talaic Gl pae Al e W) S (Log Loss) aul
Zasall ¢l 38y (e e Jsanll

False case Jaa (e o ROC finie by cJuadl dall il WK (Log LOSS) e cucaids) LS
¢ sl e (True Positive Rate TPR) o~a e Jaeay 0 Jssall e Positive Rate FPR
Led A Aulasy) SV Jane 98 TPR 5 el Wil e Uad ddiadd) 4plull cVS Jans 8 FPR o) s
Kay Al dagill Jigs (AUC) siniall candi dihidl ROC sy O (S WS e (S5 32380 Clans
e Lgoal Y 45 Levie i) adall o) gill ) & Aled ROC isie s dAUC gz sad 4 jlaal Lgaladial
(1) AY 5050.5 G4 & ROCA iaide Lol o) L) (e Jl8

Adlaal) e )oY ani uulia 8 el aey Chpiaill il 5 a8 Jsaall el

1Y) pndl Gl aa  Andl) Caailly ) =il 5 Jsaall

gkl 45 ) gial) Ao LogLoss  |AUC (ROC Curve)
Avrtificial Neural Network ANN 4iall 4uasll 400 0.4998 4.37048 0.5329
Logistic Regression (oai & slll jlasiyl 0.6747 10.6076 0.7468
Dession Tree JJ_al 5 0.871 2.16202 0.871
Random Forest 4.l siall 42 0.5372 4.0417 0.9184
Linear Discriminant Analysis LDA bl sl Jidas 0.6745 11.07588 0.7484
GNB Gaussian Naive Bayes gkl s¢ 4 i 0.643 8.74776 0.7304
K-Nearest Neighbor KNN < &)1 la 0.5048 7.0606 0.5099
Support Vector Machaine Y acdll clgaia 0.5021 441034 0.5883

JuSY) iy e Aaie YL Aald) slac )

64



(LOg L0SS) Jaadd) (518 5 4551 siall 48 Cua (0 23 g3 Sl (b o el Gl a3l 53 el Sl T g
A p2all sl 58 ROC (inie s (e dsad Juadl 5 el il 3005 5

16 08 Jsaall b e s sa LS LY & shme IS (e cppnd saill &5 ey Rl el LS

Al V) b i 6 Jgaall

Sl WY A8 gdaa

G:\LA_'\J‘ =
Lal=ad 0. 8,722 365
<) ) el 3 i —
Lil=d J5,00 286 1,027
Til=d 3.~ 9,085 2
EURTNCI (- WP {1 _
Lil=d 35,0, 1,215 o8

JuSY) el o e alaie YU bl slac)

(651 = 286+365) Sl s (5 siue o CilS (rmaa e S5 Lediiai o5 Al Glleall 2ae ) lilly
soad s s2all Jshag ola¥) Aals (ge Jumdl) 3 gl (ML 5 400 piall AR (5 s e (1217=1215+2)

)3 el (85 5 sall A ) Al o id) >

sl Ol A s &l (e 0469 i Al s dpaal 5 1l Y cliiall G LDl 20 JSE) e g UYL
syl 5 ,AY) Clieall G e (0.1101) Y 51 3R 5 51 5a 5 (0.1757) 2k el s «(0.1896)

DAl B yad L cland) 20 A

outwetl
outtemp3
outtemp2
outtempl

— TI_CYLE
3 TI_CYLS
TI_CYL4

] TI_CYL3
TI_CYL2

TI_CYL1
RPM2_EXT
RPM1_SCREW
TI_DIES4
TI_DIES3
TI_DIES2
TI_DIES1

TIEXT3

TIEXT2

TIEXT1

0.000 0.025 0.050 0.100 0.125 0.150 0.175

Cilowdl dpaml

[Hlustrator gt » e sl YL Bald) dlac)
65



Al Comind @Jh ;’L’du

e ey Cuny e sk s Alle CallSSs LIS Jae 5 aea Adlaall ) il 450N 4y )

Adadl e bl e 80 e Jgeas) Tas el (o Jilially 5 Adbaall L) (e )

3o absi Cagy B gall Aiaddia g s ana G el el Gblee 4 ddbas je Sy Je dldieY) o

At 31 a5l 5 SSL akadiuly eieall 8 dlac

1l ghad CM Ayl & ya

Cladlall g Gask (e 35l e s ddiadl pe s slawadl e bl Caial a3 0 1Y) sskall ]

pani s s Chyiealy oLAl JuadY) 400 sl 2l da ) 52) A0l suliell D) e ALE A0 gial) A 30

e o Caa ddiadl GUlall e s S aladiuly JalS JSG sasally sl &3 laaie 5 o(lilyl)
ALY Ul paad 2ga 5 4lSH allaly o) oyl

7 68 Jsoall b el LS JLal gial ibis s

Jalial giall gilis 7 Jpas

cialaill julea ciylail) g ilad 45 3) gial) A8
Logistic Regression (sab & sl jlassy) (x0.03) 0.52
Dession Tree L) _all 5 i (£0.08) 0.87
Random Forest 43 sdall 32l (£0.20) 0.64
b5 (rale (20.03) 0.53
GNB Gaussian Naive Bayes ol s¢ 43 ks (#0.09) 0.55
K-Nearest Neighbor KNN <81 jlall (+0.08) 0.57
Support Vector Machaine (¥ acall ileaia (0.00) 0.50
. Radial Basis Function RBF 4uelxil) sacldll dila
Gealll L ‘ (0.05) 0.56 (+0.07) 0.54
K-Nearest Neighbor KNN «_&¥ sl
Radial Basis Function RBF Zuclxill saclal) 2a
Geall) 3l 35 ; (+0.04) 0.56 (+0.07) 0.54
K-Nearest Neighbor KNN —_2Y! sl

JuSY) el e alaie YU bl slac )

8 shaall A aaiaies ML 5 L) anandy 58 s Chrialy alall ladl) o 40 sdiall Al 4 ) ) 63 of Jaadls

66

ALY



Alaiiuly HLEY) by de seae adgh 3 shaall il Cum ¢ RNNAie 3l dusdld) Jidas o3 20 5 glall 2

@) (giat Cus ridda Gl JUA e RNIN z2sed Gubal o3 WS ey ail) Glily ) j de gane

alasin) &5 Japdsll Ay dyisuac LA 1000 W s AYs dyissac 48 500 o dsa)l clill
! Rectified Linear Unit ReLU

aanll i) 5 S Cuay Gldiall (e ddia IS e (A Al zasaill ailed &5 &5 (a5 leaeS Adam pladiul o
Gaabal 3 65 730 (Lo Anall (e Bl by G o5 ez 3 el alail Ailly 10 e Axdil) pna S 55 <1000
zhsaill (i g5 1) aleill G e el (5315 Aaidlal) i 530 30 4Dl g e aeluy 3 _Saall Gl
1Y) Can gl aladll e

Do sie aladiuly oy 1l e daaan 43ad ) dad ) Cldiall a8 ) s ey d38a)) el 5 A28 giall dal) 45 i a3
zasall sl 48y e Jiey 3 Mean Absolute Percentage Error MAPE Gladl) Uaall 4 siall 4l
il 23 el ool IS jral dlad ColS LS 5 3oane Ay Lgie a5 438 a2iiual

YA s (@) juiall) laall aaeal MAPES A (5 sl Al 5 Liall el 5 (5 linall Col jai¥1 g Jaws siall &l
(sl Ao 21950 50.523950.2530 A sl
Gun ¢ Bagall null JOA e dladl 33k )y Gaead g caialll Gl )l & aladial) L3 AN 5 gl
G Ll Taliind 5 (d8all 5 o 1Y) Bals cpe JazadV) (o) uiag 4l sdiadl culiladl 5 cal ) jall 3 yad (e JS of Jaadly
Bl 33l ) a5 O (S Blawe ye o Aae e clily e ) dalledl 48 yk of Laadl
s A el 8 ) Apalall Aadleal) 38yl ae A lae
) A el e AR (ppaa il
Jualdl] 4y ylay clatiall pyiead &5 ol Jaa) o U guie dpeall e ciladiall sae ail e ailall il o3
il (e e 3 sl OIS 13 agle 5 painall LD 188 5 Aiga i ) 5 b 8 colainall adad oy G o5 sbasiall e 3l
e e e il o oSai Lues
il o g8 5 Cieaal) 5 dia 1) JuSladl 5k s SSLJDA (e 33 sally Lk sauaa 2L A8yl Al jall o3a - s I

L Tma o i) I 5 A ye (5 8 il 8 e of llia IS 1) Lasd

‘;11.@_\3\ il 40 il el g ) jall 3 Bl s gad (—;\Ja_u.n' A ‘("3

67



Clatie Ll o clatiall Cayiad 2l LY 5 558 A e e latie jualinll goand da8 gial) 50 5l cailS 1)
Aame Clatie et Lgild Cuna priie (ol daiiaall cilaiiall Cuiaad 13) Ll aa

Ll pdie 760 <iaa o8 el e 10401 paa O o5 43 S 53 52l 5l Gaadai o5 RNINL SSL a5
Clildl aas o2 o gl elal Juadl cjelal Al o) 3l 3 aladiuly (@lily 4120) 740 cux aiy
A B0 il 10395 a8 58 a5 ¢ ysall

LUkl (50740 Ay 3 5 ghadll 8 il 8 ga &l g3 0l ) AdlaYly
Aa il 45y Hhall o i) il 68 Al Ciladiall dlaef 8 Jsaadl (2 yay

Aa sital) 43y lall o sl il G 5 il claiiall 8 J saad)

g4l by i il A a4yl

" . ym JANS Ayl

q (b) Sa 3 Jina €) a3 dina (d) a3 Jina

5 2079 1548 1446 0,05 1539 043 1546 010
10 1039 667 628 0,04 671 0.38 665 019
15 693 383 368 0.02 39 13 391 115
20 519 258 239 0,04 259 0.19 201 135
25 415 174 158 0,04 184 241 187 313
30 346 126 118 0,02 134 231 128 0.58
3 297 % 87 003 108 438 9 135
40 259 76 68 0.03 84 3.09 12 154
45 231 59 5 001 65 26 60 043
50 207 38 39 0 56 8.7 52 6.76
5 189 3 3 0,02 4 5.29 3 053
60 173 26 24 001 33 405 29 173

JuSY) el Ao aie YL Aald) slac )

8 gad) 505 IR (e da yiall aiaill 43 Hha aadad Jladll e 43 2 dpeall ye claiiall gl aaadl ) el
J\)ﬂ\'&)}.&é\w\

68



Slaa g3l g bl 5 ualdd) allaal)
) Y

A e g @ iY) Glleny Jagi je Cume U Gigan aial 48 5k ) Al all 238 A (4 Jiagill &5 -
DA (e 5 paiunal) Laliiy) lleall & dilall (et Ul clghgan J8 Laliny) dleall 53 5ay 5l
45,40 5 Semi-Supervised Learning SSL <l iU mualall 40l A1) alad il j )l sa e alaie Y]
Time-Series Analysis 4l Juddl ddais Recurrent Neural Network RNN 4zuasl
.Classification Models —asiaill z3ai

Adtas lily dga g s 3 65 aiusal) Lpaliiy) Cilileall 53 sa 5a3ill o ) 5801 alafiuly dud jal) ¢ el -
O Bay pmddie Allal) aas OIS ddiian e iy asas i Gy /8.7 Aoy dilal) (st )
(Ji 3l ey

Semi-Supervised Learning sl i3 aualall 408 A1V alad aladinly s il 38 Hlall o8 celld pay -
Time-Series 4xe )l Judldl Lias s Recurrent Neural Network RNN 4iasll 45050 5 SS|
A8 5 yrall 32 sall 5yl pe (il elaf & yelal Analysis

lua gil) Ll

Aalide dselia OWlaay Glelad EPRL YRR yabusall Aaliiy) Gibleal) e 4@l 4l @u bl (Sa

33 gal) (5 siuway 5aiill 5 5 sally 355 5all Apulis) Jol sl 4 yra (S il g gl s UL aaa (e Jaill (kg
el Cumall LY Jlaial Claial ) ALYl L san U

69



& o PN
Cagll 2 daddical) gal jall

i) oY
. T. Hastie, R. Tibshirani, J. Friedman, The elements of statistical learning: data mining, inference,
and prediction, Springer Series in Statistics, Springer, New York (2009).
Fei Tao, Qinglin Qi, Lihui Wang, A.Y.C. Nee, Digital Twins and Cyber—Physical Systems
toward Smart Manufacturing and Industry 4.0: Correlation and Comparison, Engineering, 5 (4)
(2019).
Harnal, R.K. Chauhan, Multimedia support from cloud computing: A review, in: International

Conference on Microelectronics, Computing and Communication - MicroCom 2016: January 23-
25, 2016, Durgapur, India, IEEE, [Piscataway, NJ], 2016.

doalal) ey LG
. S. Singaravel, J. Suykens, P. Geyer, Deep-learning neural-network architectures and methods:
Using component-based models in building-design energy prediction, Adv. Eng. Inform., 38
(2018). 10.1016/j.aei.2018.06.004.

R. Baheti, H. Gill, Cyber-physical systems, Impact Control Technol., 12 (2011).

. AJ.C. Trappey, C.V. Trappey, U. Hareesh Govindarajan, A.C. Chuang, J.J. Sun, A review of
essential standards and patent landscapes for the Internet of Things: A key enabler for Industry
4.0, Adv. Eng. Inform., 33 (2017). 10.1016/j.aei.2016.11.007.

B.-H. Li, B.-C. Hou, W.-T. Yu, X.-B. Lu, C.-W. Yang, Applications of artificial intelligence in
intelligent manufacturing: a review Front. Inf. Technol. Electron. Eng., 18 (2017), pp. 86-96,
10.1631/FITEE.1601885.

. Y. Ishino, Y. Jin, An information value based approach to design procedure capture.

. Adv. Eng. Inf., 20 (2006). 10.1016/j.a€i.2005.04.002.

U.M. Fayyad, G. Piatetsky-Shapiro, P. Smyth, R. Uthurusamy, Advances in knowledge discovery
and data mining, 1996.

U.H. Govindarajan, A.J.C. Trappey, C.V. Trappey,Immersive Technology for Human-Centric
Cyberphysical Systems in Complex Manufacturing Processes: A Comprehensive Overview of the
Global Patent Profile Using Collective Intelligence, Complexity, 2018 (2018).
10.1155/2018/4283634.

70



10.

11.

12.

13.

14.

15.

16.

© N o 0 B~ w D

Krizhevsky, I. Sutskever, G.E. Hinton, Imagenet classification with deep convolutional neural
networks, Adv. Neural Inform. Process. Syst. (2012).

Figure 2f from: Irimia R, Gottschling M (2016) Taxonomic revision of Rochefortia Sw.
(Ehretiaceae, Boraginales). Biodiversity Data Journal 4: E7720.
https://doi.org/10.3897/BDJ.4.e7720. (n.d.). doi:10.3897/bdj.4.e7720.figure2f

Figure 2f from: Irimia R, Gottschling M (2016) Taxonomic Revision of Rochefortia Sw.
(Ehretiaceae, Boraginales). Biodiversity Data Journal 4: e7720.
Https://Doi.org/10.3897/BDJ.4.e7720.” 2020, doi:10.3897/bdj.4.7720.figure2f.
https://www.qualitymag.com/blogs/14-quality-blog/post/94190-using-artificial-intelligence-to-
improve-quality-control?v=preview.

Dey, A. (January). [PDF] Machine Learning Algorithms : A Review: Semantic Scholar.
Retrieved 2016, from https://www.semanticscholar.org/paper/Machine-Learning-Algorithms-:-A-
Review-Dey/56e8863838b4dcc4790108cdle7e680a104a7¢c30

Hanh Truong. “Https://Zipinventory.com/En/What-1s-Operations-Management/Quality-Control-
Methods.html.” Zipinventory, vol. 15, no. 2, 2020, pp. 1-16., d0i:10.32894/kujss.2019.15.2.1.
Greenfield, David. “Al-Enabled Cameras Help Solve Safety, Quality and Efficiency Issues.”
Automation World, 7 June 2021,
www.automationworld.com/factory/sensors/article/21496954/aienabled-cameras-help-solve-
safety-quality-and-efficiency-issues

Chand, Smriti. “12 Importance or Benefits of Quality Control: Production Management.” Your
Article Library, 18 Feb. 2020, www.yourarticlelibrary.com/production-management/12-

importance-or-benefits-of-quality-control-production-management/26173.

A gAY ad gal) ;LG
https://www.expert.ai/blog/machine-learning-definition/
http://courses.cs.washington.edu/courses/csep590/06au/projects/history-ai.pdf
https://www.edureka.co/blog/artificial-intelligence-applications/
https://www.edureka.co/blog/artificial-intelligence-tutorial/
https://ejmcm.com/article_6866.html
https://tryolabs.com/work/halliburton/
https://www.g2.com/articles/machine-learning#a-brief-history-of-machine-learning

B.J. Copeland, "Artificial intelligence™ <www.britannica.com, Retrieved 7-10-2019. Edited

71


https://www.qualitymag.com/blogs/14-quality-blog/post/94190-using-artificial-intelligence-to-improve-quality-control?v=preview
https://www.qualitymag.com/blogs/14-quality-blog/post/94190-using-artificial-intelligence-to-improve-quality-control?v=preview
https://www.semanticscholar.org/paper/Machine-Learning-Algorithms-:-A-Review-Dey/56e8863838b4dcc4790108cd1e7e680a104a7c30
https://www.semanticscholar.org/paper/Machine-Learning-Algorithms-:-A-Review-Dey/56e8863838b4dcc4790108cd1e7e680a104a7c30
http://www.automationworld.com/factory/sensors/article/21496954/aienabled-cameras-help-solve-safety-quality-and-efficiency-issues
http://www.automationworld.com/factory/sensors/article/21496954/aienabled-cameras-help-solve-safety-quality-and-efficiency-issues
http://www.yourarticlelibrary.com/production-management/12-importance-or-benefits-of-quality-control-production-management/26173
http://www.yourarticlelibrary.com/production-management/12-importance-or-benefits-of-quality-control-production-management/26173
https://www.expert.ai/blog/machine-learning-definition/
http://courses.cs.washington.edu/courses/csep590/06au/projects/history-ai.pdf
https://www.edureka.co/blog/artificial-intelligence-applications/
https://www.edureka.co/blog/artificial-intelligence-tutorial/
https://www.g2.com/articles/machine-learning#a-brief-history-of-machine-learning

10.
11.
12.
13.
14.
15.

https://whatis.techtarget.com/definition/quality-control-QC
https://becominghuman.ai/introduction-to-artificial-intelligence-5fba0148ec99
https://www.investopedia.com/terms/a/artificial-intelligence-ai.asp
https://www.juran.com/blog/the-history-of-quality/
https://gmpua.com/QM/Book/quality%20handbook.pdf
https://www.upgrad.com/blog/types-of-artificial-intelligence-algorithms/

https://www.information-age.com/ai-quality-assurance-123485471/

72


https://whatis.techtarget.com/definition/quality-control-QC
https://becominghuman.ai/introduction-to-artificial-intelligence-5fba0148ec99
https://www.investopedia.com/terms/a/artificial-intelligence-ai.asp
https://www.juran.com/blog/the-history-of-quality/
https://www.information-age.com/ai-quality-assurance-123485471/

