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Abstract

Applications for multi-factor authentication using biometrics are becoming increasingly popular today.
However, the Royal Thai Air Force has not implemented biometric technologies for identity verification.

For this reason, the research team conducted a study and created a body of knowledge on the use of biometric
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technologies to identify individuals by their voice. The researchers created a model based on the LibriSpeech dataset
and tested it using the Thai voice, as such biometric methods are more accurate, secure, and cost-effective
than other biometric methods. The results reveal that environmental elements such as different sentence forms
for verification and different types of recording devices are found to significantly affect the performance of the model.
In contrast, wearing a mask and other quiet noises do not significantly decrease the performance of the model.
Finally, the results also show the model's vulnerability to deep voice spoofing, highlighting the need to develop

a model that is resistant to such cyberattacks before it is used in the future.

Keywords: Speaker Recognition, Deep Learning, Cyber Security
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Abstract
This paper focuses on a comparative study of the accuracy of classifiers for aerial photographic land use
to reduce staff burden in surveying areas of integrated agriculture. The widest algorithms are used for object
classification in the field of geographic information systems consisting of Maximum Likelihood (ML),
Support Vector Machine (SVM) and Random Forest (RF). These algorithms are benchmarked for the classification of
agricultural land. An aerial photograph is captured by cameras mounted on Unmanned Aerial Vehicle (UAV)
to record the Red band image and near-infrared (NIR) image to calculate the Normalized Difference Vegetation

Index (NDVI). As a result, the RF algorithm is the most accurate, equal to 93 percent.

Keywords: Aerial photographic, UAV, NDVI, Land use
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Abstract
Due to higher scalability and lower cost compared with normal Hypercube systems (HCs), Hierarchical
Hypercube system (HHCs) is one of the popular models for high performance computing machines. However, edges

in HHCs are less than those in HCs and communications between processors in HHCs are more complex, which
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can cause possible data collisions in parallel computing. Thus, if these issues can be solved, the performance of
HHCs will be enhanced and HHCs can be implemented for a multiprocessor system on a chip of embedded systems
which supports parallel computing such as All-to-All Personalized Exchange (ATAPE). Nevertheless, in the case
of a network with many processors being used or in critical fragments, some processors in the network are not
deployed and can be regrouped to do tasks. To solve critical fragments of systems, this paper proposes an extra-
GCS combination. As for the validation, the proposed grouping method was verified using ATAPE communication

between k sources and k destinations, respectively.

Keywords: Grouping of cross sub-cube (GCS), Parallel shortest-path routing, Grouping of cross dual-cubes (GCD),

All-to-all personalized exchange (ATAPE), Hierarchical hypercube networks (HHCs)
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Useaninmmnga Tasvunoudsnlslumsrudumandungauaasluruaouisn 1
1 = Y ad [ U ] ci Y o ' A
argaluiln.a. 2565141 1dTmsiaueitnstanquuesnledszuranan ldsiuruuinni Ao
' Y 4
2" <k <2Milo M=2"-2"""+ m— 119U $1 m =2 TagiuaoumssanguanauIteiiee lanielszuianann
A 3 = ' A & & ° ' 3 ~ an 2
NEANIMUADA 32 NI9152UIaHa NI0ATINTVOITIUIUNUIBYTZNIANANINUADU 6-HHCs Tasiionismatian
1oa  Ja . o a 1 o <
“n1552unquA1 80811 lu3” (Grouping of Cross Sub-cube : GCS) Tasazsiimsmiiaveuasoverannouilu

v o

o v a IS o w 1 g ] ' Y o 9
HABLIN uazmmim@aamﬂwuﬂ (Cross) gﬂum@mm”lﬂ ﬂ"lii"]f’ﬁ"ﬁﬂﬁ!L‘]J\iﬂQiJLlfiJ‘]J GCS WIUNUMINUTUNN
v

Adufigadietuneudsi 1 wilfaunsaldanmizdszuananamaluniedie ldifulszansnm 100%

;sﬂ‘ﬁ 4 UEAAIDI NN T UM IULNNGUIUL GCS U 6-HHCs (N = 64, m = 2) 111U 32 nielszuiana
U32NPUAE Main-net = {(0001,0010), (0100,0111), (1000,1011), (0001,0010)} W3oUsznoUAeM I TzUIANA Y
sUdavgIu 10 a0 llil (4,5,6,7,8,9.10, 11, 16, 17, 18, 19, 28, 29, 30, 31, 32, 33, 34, 35, 44, 45, 46, 47, 52, 53, 54,

55,56,57,58,59 }

o Axa Y A A 1 1
YUADUIBN 1: MIHUATUNNUVVVINUNOTO AT TEHINHUIeUTENIaN [13]

GetParallelSPathHHC

1. P=0; u = External edge sequence

2. if(as= ) then

3. set P, (HC internal-path routing);

4. else (ay 73 ap)

5 if (Bs € w) then P=P U { 3, dSPordering (1 - { Bs })};

6. else P=P U { dSPordering (1)},

7. return P;

dSPordering(u) // F: Forward dSPordering(u) // B: Backward

L. temp =B r'=r; 1. temp =fgr =r;
2. d=(next index of B in u) % r; 2. d=(back index of S in u+r) % r;
3. while (Jp|) <rdo 3. while (|p|) <t do
4 for (i=0;i<r';i++) do 4 for (i=0;i<r';i++) do
5. id=G+d) %' 5. id=(d—i+r) %
6 { find pl[ id ] 6 { find p[ id ]
7 that is closest to temp;} 7 that is closest to temp; }
8 end for 8 end for
9. end while 9. end while
10. returnp 10. returnp
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Groupl Group0

10 slo 0 0 < 10
Lo
1 010, 00 101 lll 11 0001 0000 000 11
VAR
L, Yo1 01 ) 01 i
| Y
“ 01 oA\ o1d V
1 [ 00113 90 _~giiplt oS a0t :
\ : ~ 00
10 7 10 10 > 10
-~ _g— \_’/
_____________ e NI S-S
//Io <1 ; 10 710
N i
110 00 100 100 0 100
an 00 i |11 00 1
STt or | | - 01 1,,
oY 01 Y, /o1 01A~
Rothy 20 @119 1]'\3"11 10130° % o1y 11
s 00 N\ o
10 ! 7 197 10
Group3 e - Group2
6-HHC (1n=2)

@

31Ul 4 @redramsnianguueartiielszuiananuy GCS UM 6-HHCs (N = 64, m =2)

149U 32 Hiedszaunana

4. MIAVHHUNUIY
AN Y o w A S ' o w Y} v o
aoumsainidesina e anumsaininguuesniielsewranamaignldnuegiluimaumnluszuy Tae
) 3 1 ' 3 ' a <
A1UITDATIVADUIINTDIULAIIIAATT (Allocated Status) UAVA1 0 = THUAI dunvA1 1 = Tnualuidng aelu
anmnsainana o1z liawnsadaassnielszunanaliiuau (Task) ninfivinalug 18 dredrusu 37 5
udAg 6-HHCs (N = 64, m =2) N 7 0w fidhaa ldmiaelszuranasium 40 minelszuianasg Uszneunisau
Vv

T, T, T, Ty, T, 182 T, $142UIUAE 4 Mie15z000ma 0guu Tnuasuuon 0000, 0001 ,0101, 1000, 1001 tag 1100

MUMIA 1zl T, 119U 16 WHwszurana agun THUAYUUBNUDY Cross-node (0100, 0111, 1101, 1110)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

alocated | 4 1 3 lo|o|l1f1|of1]1 100.110

main-net — 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
Ty Ts T3 T4 T3 Ts Tg T, T3 T3

=

Groupl Group0

Group3 Group2
6-HHC (m=2)

3UN 5 M3TAaTINUAL 6-HHCs $119 7 91U
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o ' A ' A ) ) 9)3’/ ax @ J A o A
aAUNAN \‘lTH‘V]lJfJQ“IJ‘L!Lﬂ56"’1]Tﬂﬂghlllﬁnlﬁﬂsl"]f"’llu@]ﬂu’lﬁﬂﬁﬁ]ﬂﬂquuﬂﬂ GCD #1959 GCS Tumssessuauluin

m+l

Huwialng1d = 2"" 1wy TunsaiAtia v (Incoming Tasks) Ndp4n15HUI815ZUaNA ATAPE $1U2U 16

' Il @ ] o v o & U <
vm’mﬂ'izmawmzllilmmimmﬁﬁaﬂum%m1&1 1) L?ﬁ?ﬂﬂﬂﬂuwlﬂ ANUU f’ﬂi5’]11ﬂ€j]3J!L°1J’UL®ﬂ“VIiW-?]%L@ﬁ %\igﬂ

2 A o oA
LAUDUUUUNDIDITUADIUNITUU

NuitetvzimadenyilaTvuagunen (External Node) Uuiaaznguvod 1vua%uuen (External Node

m+l R

[ I < aA { J [ o
Grouping : Group) M5 WAMTUIONNT1-T0d NAW1TDTINNGUVBINUIYTZNIaNaTININ k=2"" D3 2" THua
e M=2"-2"""+m—1 Taef Group, 921111810 2 TausnvesTnuasuueniuvindieiio e 0 < g<2"-11ile

m-1 1 = a A g: Y I 1 1 I~ Y
w=2""19% T1ua 0110 VU 6-HHCs U 2 Dausn Ao 01 Wnuaaldifiudn1vua 0110 azog1u Group, Wludu

2 ad o o ' < = 2 {1 ~ '
"Uuﬂ'ﬂu?‘ﬁfﬂﬁi1Jfnﬁi?uﬂqullu‘ﬂl@ﬂ‘ﬂﬁ’]-ﬂ%i@ﬁ lﬁﬂJIﬂfJﬂ'lilgﬂﬂIWUﬂLlﬁﬂﬂ'ﬂ\? (Available) (58D Iﬂuﬂ

a o a ey/ v
duna (Input Node) Taofvuald TnuadunavesInuatuuen unudio 4= a,,a,, taz IMuaRadns (Output) Y09

g v A b Yy g A 4 1A o o )
THUATUUBN UNUAIE D = a,,@,, 1agh Tnuasuuen D szasuilulruaniegly Group Negaanuny Inuasuuen
1 QJ 1 d’

9 v k2 9 H
A (Adjacent Group) L!,azallu@]@uﬂ@ﬂﬁ]%ﬁWﬂﬁﬂ?ﬂﬂﬁﬂ’Jﬂ' (Cross) Vo4 THUATUUDN 4 AU NauRAANUNqUN i (Vo

a a

ngu a,,) = a,, @2 1o 0< a <w-1 uaz D azanson la lagldaunsa 2

Group &, (V93 D) = i

Cross @, (V94 D) = a, pi 2)

m+1

{ o ' ' I o o '
M3 1 LAAIAIDINYDINITIVNGUUDLIDNNT-ITeA dmiuntelseuanaving k=2"" =8 Tnua vy
o a { o L o 1 v
6-HHCs Taofmiuald Tnuaduna 4 UsgnoudodInuaasil 0000, 0001, 0010 taz 0011 dunaiwadnive Ivua
v ] v
Fuuen D vouaaz Tnuadunn 4 1xilszneudiedesivua Ao D, wag D, iosnnnguilegaanuiunguuedInua

AUszneumiedeangu iy S nuadoyaid 4 = a,,a,, =0000 9z 1411 i=1 uaz 21l i=1 (W50 a,,=01) 32’8

o ¥ L ' < o
=, @i =000l =10a31uszla D, =a,,a,, = 0110 ¥39z 14n1552UNgUIDUDNNTI-TFI0d T1UIU 8
u oo , Y. .
Trua Av (0000, xx) 1Az (0110, xx) Taslisuiruniitedszurananavuado (0, 1, 2, 3, 24, 25,26, 27) uag luiues
= 12 Y A k4 = ' < a2 13 A
@eau 817 =2 (W50 10) 9214 D, = 1001 1azlinMITWNQUYDADNNIT1-IF0d T1UIU 8 Tvua Av 0000, xx AL 1001,

o & A = o A
XX uazmammuﬁmiugﬂw 6N) uazgﬂw 6 V) LETANAIDYNNLND 4 = 0011

Y o w IS m+l =K

' < v @ A9 ' o M &
981\1MlifWIWNﬂWﬂGl@]ﬁﬂWuﬂWimﬂll‘U@ﬂWﬂﬂ taznsaNAoINMsnulelseuanadIuIu £>2"" Da 2 Tmm ¥\)3]

m  m—1 9 A v o = A ' ' A W Y A
M=2"-2 +m—1 ﬁ']llhliﬂtlﬂfﬁllﬂfﬁﬂ 2 FIUNUNUANUNITN 3 INBIINNQN 4 NQY (ﬁi@q@ﬁ;ﬂ 2 ﬂqll) IﬂﬂzﬂgiﬂﬂWﬂq

m+2

v v v v x ¥
Wi THUATUUONADNIINGUIINY 13U 4, D,, D, a2 D, 1110 k=2"" = 16 UU 6-HHCs Laga1u150¥1 Inuasuuon

4
v A

Truagame (3 D,) lannaumsi 3 aail

Group &, (V93 D) 11...1

Cross ,, (Y94 D) a,, (3)
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1961971 NIANADINITNUIBYTZUIaNaTIUIY 16 MLIeYTENIama Tasl Tviua A =0000 3z 1a T i=1
~ A & 2 a VY w1 ¥ & Y
(1130 01) 1A 2 (W50 10) FIVUADUNTNI1HUA D, 1ag D, 115005110 1da1ed10819nounii1 #3992 141 D, =

v 9
0110 18z D, = 1001 1%5uM3n1 D, v ldaumsn 3 9g'ldn @, = 11 uaz a,, =00 = 11 auiuszla D, =a,, a,, =

1111 asiuaasirod1alugii 7 m wag 4 =0011 Tugalit 7 v) niemsei 2

319N 1 19N 1-3Fea A5 U k=2"" YU 6-HHCs (m=21ag A=0- 3)

A aip azp D=ayptyp B 2" =8Ps(4x2)
0000 01 10 D,=0110 00-11 0,1,2,3,24,2526,27
0000 10 01 D,= 1001 00-11 0,1,2,3,36,37,38,39
0001 01 11 D,=0111 00-11 4,5,6,7,28,29,30,31
0001 10 00 D,= 1000 00-11 4,5.6,7,32,33,34,35
0010 01 00 D,=0100 00-11 8,9,10,11,16,17,18,19
0010 10 11 D,=1011 00-11 8,9,10,11, 44,45.46,47
0011 01 01 D,=0101 00-11 12,13,14,15,20,21,22,23
0011 10 10 D,=1010 00-11 12,13,14,15,40,41,42,43

m+2

M3190 2 1DANI1-IFed ATV k=2""7 UM 6-HHCs (m=21a% A =0 - 3)

A aip azp D=aiptyp B 2" =8Ps(4x2)
0000 00 00 4 =0000 00- 11 0,1,2,3
01 10 D,=0110 00- 11 24,25, 26,27
10 01 D,=1001 00- 11 36,37, 38,39
11 11 D,=1111 00- 11 60, 61, 62, 63
0001 00 01 4 =0001 00- 11 4,5,6,7
01 11 D,=0111 00- 11 28,29, 30, 31
10 00 D,=1000 00-11 32,33,34,35
11 10 D,=1110 00- 11 56,57, 58, 59
0010 00 10 4 =0010 00-11 8,9, 10, 11
01 00 D,=0100 00- 11 16,17, 18, 19
10 11 D,=1011 00-11 44,45, 46,47
11 01 D,=1101 00-11 52,53, 54, 55
0011 00 11 4 =0011 00- 11 12,13, 14,15
01 01 D,=0101 00- 11 20,21,22,23
10 10 D,=1010 00- 11 40,41, 42,43
11 00 D,=1100 00-11 48,49, 50, 51
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Groupl 6-HHC (m=12) Group0
1 10 0 “Tos, A
1yJo10 000 1000 174000 L 141
OID 01 01
0 Tor X o 0 01
o ittie~ Yo iThoy o122 ol
00
10 N T 10 10
10, 1 "m} 0
00
110 101 100! 00
) 00 1 '11 0 1
01 01 ~ VD 1
01 01 01, 201
00 00
111 111 101 101 11
11 00 o 00
10 1 10 10
Group3 Group2
n)

aG

= (g 1
suUn 6 AIVYINNIITIUN

D Groupl 6-HHC (m=2) Group0
10> S 10 0 10
010 10301 | o0 000 00
"4 01 01 01
0 o1, Bl 01
i 11 DOO Mok 1 5 1
10 10 10" 10
10 1 10 10
1022 1o {0032 fioo
11 00 14 |11 0
01 01 01 1
01, 01 01 LV RN
1l 20 {1130/ 4 Rl 2 01
00 Ll
10 1 10 ._nfD
2
Group3 Group2
V)

AuuLLB AN -0 1o 4 = 0000 ) taz 0011

V) 1030018 6-HHCs (N = 64, m = 2) Nivue1lszuanavuie k=2""

a o ' ' < a2 A
Eﬂ‘ﬂ 7 QDI NNTTINNQUUUVDNNGI-VHLBE LUD 4 = 0000 n) 1ag 0011

V) 1039018 6-HHCs (N = 64, m = 2) Nivude1lszuanaving k=2""

Groupl 6-HHC (m=2) Groupl
1 10, (1] 10
00 11 00
10 10 00! 0
1 0 1 0 11
01 01 01 01
0 01 0 A1d N A
o ithie-No(tlioy 0132 _gfordmt
00 0
10 10 10 —1e"
10 1 10 Q
110: a 10 100 oo 100
11 o 1] |1t 0 1
01 1 01 al,
01 o0 o1 [ D,\#01 \0 o1
11 (11 01 o100 11
i 0 n | 00
10 1 — 1& 10
Group3 Group2
k=2"*! in 2 main-nets (0010, 1011)

)

1

Groupl 6-HHC (m=2) Groupo
i 10 0 70\ A
e e Th ok G003 00!
1 0 1 1h
01 01 01 N Yov
o1 14 s\ [ oy o1,
Wo tiioL HUSRN o120 ~forgn !
Q 00
10 o 10 10
—
10, 1 o] 10
f10 2 fooBB—Cfio
L 00 1 1 0 1
01 01 N Fow 1
Gl N 01 01, 01
Hef11p” udyy; o 0 o1y 11
\ 00 00
jo~d 1 10 10
3 Group3 Group2

k=2""%in 4 main-nets (0000,0110,1001,1111)
V)

a @ ' < aa m+1
gihn 8 AIPYNNITTINNQUUUVDNINIT - VBT VU k=27, 4= 0010 n)

uag k=2""7, 4=0000 v) Ul 6-HHCs (N = 64, m = 2)
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A o ] ) @ 1 Y AN Y o w Y I aA aqg ¥ A
gﬂ‘ﬂ 8 Llﬁﬂﬂﬁ’lﬂEJNﬁTVfTIJ’rﬂi5’Jilﬂijllﬂ?ﬁlclﬁﬁﬂTMﬂWim‘Vlll"’Uﬂ"iﬂﬂﬂﬂ’JElLﬂﬂﬂi?-i]"’]ﬂﬂﬁ guualy Alviua

9 9
HUUN (External Node) DU 6-HHCs Htawilszutanadneeg 6 Tvua nie 24 wiivilszuiananinnaviua 16 1nua
9 v
Fuuen (317 8 n) Sszuudvamsniitlszaanavig k=2""=8 nitelszuianad s uns ATAPE ua liannse
1 Y Y
SNGUUDINIIEYsZIIANaNUY GCD dmsuauideans1d dniumstaassnguues 8 mitulszuanaiiszdes
' < { 4 1" v oa d
T¥mssawnquuuuenni-ided TasTnuadeyad Tnuausn fe 4 = 0010 nazldaumsh 2 ongedannives 4
Y 1 =) d' [
92 18919ve3 A fio D, = 1011 (11109910 D, = 0100 13919)
1 an a @ . Il { g { @
AvIauNA IMseni@nmstaass (Deallocation) ¥oeu1aniielszananaiiaivnnaui Idsuueuning fie
A [ ?xlz = Z; A ~ 9 ] o 2 [
Tru@i 0000, 1001 AU 923 8 TiuATULBNNIN (FUN 8 V) tazszuudesMInIIeszutanad Y £=2""=16 11y
Uszurana iesessvaunazdngszuuinIn ua liamnsasumidelszauiananuy Gep [13] wie Ges [14] 18
@ Zx A 1 ~ 9 1R 9 yay J I aa & o @ ] A
AU MR BIT UM NN Teaea 19T TINAQUUUUIBNNII- Ve Aed 1T 16 uelsTuIanany

A4=0000 9218 D, =0110, D, = 1001 118z D,= 1111 MuEIAY fagili 8 v)

5. §an153v8

o Aa A

Tuaud aﬁumsmammaﬂsmﬁuﬂizﬁm%nwwmms?'fammamﬂﬁﬂmi'mga Tagi13imsdeasiite
wanasudeyauuy ATAPE mnadeuanugniesdimiumsdedoyaninmiselssuranadunia s guiioe
Yszuranatarenie D Tasmsnaaevsz 1¥msUen 11/5un5uA87 1819191 (JAVA Programming Language) tag 1
M3$1809 HHCs axiifeimuadade’lilil 1) msdeasszning suaz D azldiom 1 Ay IUUINNT (Clock) Az 2)
mslfidugonun HHCs Sufufirnnsatudwezansalfidusondortuld

Fred1amInaned az$raesfianiamsdearsvesTnuaduma s U8 Tnuatarenia b Faneszuana
wanualdnnaumsi 2 Uszneuds 4 = 0000 uas D,=0110 Sufuvziiniseszuanananue 8 wiielszunana
(Tvuaay 4 ninelszuiana) Useneudie 0000,00 (W30 0 Tuaugiu 10), 000,01 (W3e 1), 0000,10 (W30 2) , 0000,11
(38 3), 0110,00 (150 24) , 0110,01 (W30 25), 0110,10 (30 26) 1Az 0110,11 (W30 27) AauerasdszIlii 0 dwsuseu
M3AetoYA H30AINIVANTOUIZYNINUAIY C, Taovzlinanua 8 501 (0-7) azmssudetoyarziaunn Tnuaduma

NozgnunudIe S=0, 1,2, 3,24, 25, 26, 27 naz Tuaarenezgnimua 13 lua1seaiau (Latin Square Table)

6-HHC (m=2) Latin Square
Groupl ; Group0 ss0 1 3 24 25 26 27

2

2 3 24 25 26 27
3 2 25 24 27 26
0
1

1 26 27 24 25
0 27 26 25 24
24 25 26 27
25 24 27 26
26 27 24 25
(27 26 25 24

2

0
1
2
3
1
5
6
7

WiN = O
NjWw O~
ol N W

3
0
1

@ 1

[ A % 4 ' 1 <3
51U 9 d10819m3NMALYIIA § X 8 1NONFTOA1TLUY ATAPE Y0INsHINNguuULIDnNs - diod

UU 6-HHCs (N=64, m = 2) o A= 0000, ttag D=0110
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' v
an A =2

¥ v
d1rFumsnudun1an1sdod1s (Routing Paths) 92 16U uaouisn 1 Fegnidualuaiuive [13] uagnaveq
I3 2 1 v
UMM ToaITV09RI08194 4 = 0000 1Az D, = 0110 gnudaaluaiinei 3 Tasvzudaunmzaaniugui 7(C=7)

monshelumseTuienazuandma

M5190 3 uaaudunImsToa1sszHaN S uag D, WU 6 FYIUUIRN (Clock) Hag C=7

Clock 1 2 3 4 5 6

S=0:0000,00 | — | 0000,01 | — | 0010,01 | — | 001000 | —> 0010,10 —> | 0110,10 | —> | 27:0110,11 =D
S=1:0000,01 | — | 0010,01 | — | 0010,00 | — | 0010,10 | —> [26:0110,10=D

$=2:0000,10 | —> | 0100,10 | —> | 0100,11 | —> | 0100,01 | —> [25:0110,01 =D

$=3:0000,11 | — | 0000,10 | — | 0100,10 | — | o0100,11 | —> 0100,01 —> | 0110,01 | —> | 24:0110,00=D

C=

$=24:0110,00 | — | 0110,01 | — | 0100,01 | —> | 0100,00 | —> 0100,10 —> | 0000,10 | —> | 3:0000,11 =D
$=25:0110,01 | — | 0100,01 | — | 0100,00 | — | 0100,10 | —> | 2:0000,10=D

$=26:0110,10 | — | 0010,10 | —> | 0010,11 | —> | 0010,01 | —> | 1:0000,01=D

$=27:0110,11 | — | o0110,10 | — | 0010,10 | — | o0010,11 | —> 0010,01 —> | 0000,01 | —> | 0:0000,00 =D

{ Y < ' ' < @ ' 4 ' '
A15199 3 Llﬁﬂﬂnlﬁn’iu’ﬂﬂ'lii?uﬂqullﬂﬂ!ﬂﬂﬂi?éﬁ‘%mﬁ ﬁ'liJ']iﬂi]ﬂﬂquﬂ'lﬁﬁﬂﬁTiuUU ATAPE 51 INHUIY
k% 1=t @ 9y o Y 1t Y ¥ o ' '
ﬂﬁzmawa'lﬂTﬂﬂllnnmﬂuﬂummﬂmy_a ﬁ'lll'liﬂﬁﬁlﬂﬁ]lﬂ"l]'lﬂﬂ1ivlﬂnT‘I’iuﬂﬁu‘lﬂﬂ waztameniesinulusisveaaay
o A y g AYyve g 4 4 2 o ¢ A
AYYIUUINM (Clock) ‘Llf]ﬂi]'lﬂ‘L!‘L!Lﬁ‘LWI'NVIVlﬂﬂﬁﬂﬁlﬂulﬁuﬂﬂﬂﬁu‘ﬂq@ Fzise Temlnanannlumsdoasuuuyuu
9 @ ~ = a a - an ' ' o ~ = o A
ﬁ']“l’ﬁ'ﬂﬂ'lilfﬂiﬂ’ﬂl‘ﬂﬂ”ﬂ‘ﬂi&’ﬁ‘ﬂﬁﬂ'lwsllﬂﬂsllu@’f]u'\)ﬁﬂ'ﬁuﬂﬂﬂqn mmafSeuneuainis1ei 4 lagag
@ 1 ' 1 ' 1 ' < %
S oufeunumIulenguuuy GCD MIINNgUIUY GCS 1agMSHNNgUUULIBNNI-3F0d Fagniduelu

@

ao & ~ Y ' a 2a A a a4 2 o wa &
J1UIYU AT 1IN 4 !L’dﬂﬂmﬂu’ﬂﬂuﬁi]EluiJﬂizﬁWﬁﬂWWWWiJ"Uu TﬂEJﬁWllﬁﬂiﬂdi‘Uﬂmﬁlmﬂ‘ﬂﬁﬁllﬂ I@ﬂlﬂw’lg

anuamsnlumsldniaelszananamoldaaumssintivesiia nieanziivielszuanaluszuugnldau
ogidlusuaumnld
4 - A A 2 -
M3519n 4 MsnfSeumeullszansmwueavunouls
Features GCD [13] GCS [14] Extra-GCS
Routing (Arbitrary S) v v 4
Routing-conflict Solution v v 4
Group Partitioning v v v
Maximum Task Sizes k<2 "< "< <2
W M=2"-2"""+m—1 Wo M=2"-2"""+m—1
Parallel Applications ATAPE ATAPE ATAPE
Critical Situations - - v

4 o wa & Y
LY m%ﬂ\?ﬁlﬂﬂ v Till']ﬂﬁ\i AWTDINTUAUTANUAUY “']llﬂ
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6. a3l
P ' ' '
\11“35ﬂﬂﬁﬂﬁtﬁuﬂﬂ155’311’0@]1!51]fN‘Vf‘H’JEl’]J581!’JaWﬁLﬁﬂﬂTiﬁfJﬁTiLLU‘UﬂluTu VU n-HHCs ﬁﬁﬂﬂ?1ﬂ15§’)uﬂq1]
< as J ?xlz A 1 A A ] =} [} Y 1 3
HUUDNNITI-IHLO o IﬂﬂmﬁamguuugmﬁuﬂmmmmiuGlummwm3amauwm&rﬂizmawagniﬁmmaggﬂu
o A Y S Y o w A ] 9 ] o [ A 9 A ] 9
TN visemelaaaumsalnivesing ‘Vlhlllﬁ"lil"liﬂi]ﬂﬁiiﬁu')ﬂﬂigﬂjﬁwﬁﬁTVfﬁ’U\ﬂusl,‘VfllVli]glﬁlHMWQLﬂiﬂﬁlﬂUllﬂ
o w £ A v A L 3 A aa
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Abstract

Composite materials derived from epoxy resin as a thermoplastic are widely used in the 20" century due
to their variety and flexibility in applications. It is commonly used in combination with carbon reinforcing to create
a new kind of high-strength but lightweight material. The main objective of this research is to study and analyze
the preparation of carbon black particles by using a couple of ultrasonic technique, which is particle dispersion
through ultrasonicate bath and ultrasonicate probe in 5 solvent DI water, acetone, ethanol, methanol, and methyl
ethyl ketone. And to study the flexural property of composite reinforced carbon black by the universal testing
machine. The result found that the carbon black could be dispersed in 4 solvents: acetone, ethanol, methanol,
and methyl ethyl ketone. However, it was precipitated after 60 minutes unless the carbon black was in the methanol.
The particles were dispersed in the methanol without aggregation or precipitation after 5 days. The particle size of
carbon black had an average particle diameter of 298.2 nm. In addition, the composite materials reinforced 0.1, 0.2,
0.3, 0.4, and 0.5 wt.% of carbon black increase the flexural properties especially the stress at the yield point.
The composite materials reinforced with 0.3 wt.% of carbon black increase the yield stress by 19%

while Young’s modulus remains unchanged.

Keywords: Composite Material, Carbon Black, Epoxy Resin, Flexural Property, Yield Stress
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Abstract

This research aims to develop and evaluate process architecture for designing Thai wisdom alphabets
and Thai identity in four regions. There are four stages of research: 1) data collection, 2) process architecture design,
3) process architecture evaluation and 4) 4 regional prototype sets design. The result of research was revealed
process architecture for designing Thai wisdom alphabet set and identity in 4 regions with artificial intelligence
technology and showed that 1) the process architecture is mostly appropriate (X = 5.00) 2) the satisfaction of
process architecture from the experts is at the highest level (X = 4.85) and 3) The artificial intelligence technology
with the processing evaluation value at 0.7 can generate the accuracy of visual inspection of the wisdom and artistic
identity of each of the 4 four regions in Thailand. In addition, it can be used to develop a series of applied graphical

letters with artificial intelligence technology and it can accurately classify the analyzed wisdom and artistic pictures.

Keywords: Wisdom Alphabet Set, Process Architecture, Artificial Intelligence

1. Ui
o v o o a o . g 4 {
sz Ineldldanudidnlumsaddndnuaivesdaleonss Ine Fede lduiluaTesnmehuanseonis
3 o 7 o ° adq A A A v v o A
anuilwenanyalvedimusisuilszimnanlalumsaods medeanurueaianudlvvosnnludiay do
< o A = "o = 9 Y3 = a 1A Y o a
AunsanmaianusssuniaNanuazlnan 18U gEasnon T LN INNT QY IT0INNAUIAUTITHVOIIA
Y Aaa v A o % 1 a ‘dﬁl 3 Y [ a a o
TuilagiiumaluTagasialunuimanudiagdenisnaniu Usvlyuiamenszauilssaniaimnsm
1 < o yA v o d ] A A An v & oA
530330601 o Hud v Tesmniznslsaedsemauiuslugluunlui o Mdlude Tayanadmanudunum
= Y Y a a = Y Pl < A Y 2 A
I mszezdegalidus Inamannuanls soudeanudle Iddenazsaadadedudmazuims Tuvazing
v o ¢ a o 3 Yo Aan o Y Y 1A o oA YA '
ponuuusaansaivesdalzdnys Inen ldineuna Tuladadnarinnilszgnd ldisuideddu nande mslddelm
aa o o 4 I 1 a Aa 2 2 af 4
TugivesdasiaszshldmsaoasdulilIdeddilszansamunsadu Tasmmizmsosnuuunsiinde Tubauaz
v AQ 1o o a @ 1 1 a o v W v g A
Usznduiusiladadnusivesdalzdnys Insvewaazmaih lurumaegilnm ddu viedadnusswiludonni

' y_ 9 Y < S Y ) ) ¥ v ya o a9
aunsaomuduinlald seezilumsiasuadeanuaule Wl dhddduanuddnuaz ldanuiinenududey

Y Y a A

S Ao A ' VYA o ¥ 2 o A gy A &
‘]JimimmmH1'114'5awuammuﬂgﬂmmmﬁﬂﬂmﬂmu Tuanvazruilszawalifus Inan ﬂiuﬂ;u%uﬂamuuuq

£ L1}

= Y= a @ v o IS 1
Hanwdanmagiile gnwulusaanbaivesnuiuInelunsaznn

IS D v W Ce

Y a Y = adaa I 1 1 a o % o Z'/
UNDT A VUV TT TN TNl qamﬂﬂammuagmmﬂu”lmﬂ,mmazQumﬂuﬂuamaﬂymmwwm ANUU

79 ¥ Aaa o o ' 9 o R K A A o & I 1y o X
ﬂ'ﬁﬂigqﬂﬁieﬁlﬂﬂiuiaﬂﬂﬂﬂﬁﬁuﬂclﬂllﬂﬁﬁﬁﬂﬂﬂ']uﬂﬂ\‘iﬂiﬂﬂ"llﬂ\iﬂuﬂu']ulﬂqwujz']uﬂﬂ'lulﬂu@gﬂﬂﬂ nﬂ?uuﬂ'ﬁfﬂg
A

9 v o

Y =2 Y v v o w aada o A Yy A '
L"ll']ﬂ\?ﬂHWN@]ﬂﬂﬂWiﬂlﬂﬁm%ﬁiﬂgﬂﬂ']ﬂ’JiGlﬁﬂ’ﬂiJﬁ'lﬂiyﬂU’Jﬂlu‘ﬁiﬂJ mﬂnmmﬂﬂumﬂumaﬂgn%ummﬂmmaz

U

A ) ' == 9 ' A Y 1a Y A A H) ] o =
UNINAY ’t‘)fﬂﬂiﬂﬂ NITAITNAUNN mmummmazyammu“lmmaummammsuu 9 Gli’)\?’t‘ﬂﬁflmﬂiuiﬂﬂ

@

v 9
WantanumzaviuAalznsesnuuuazmsaanlszneudls aeiulumsesnuuugadnys ity

) &

R L T B = T Y a (o d' oy A Yq A an o ' a
!mzﬁ]@mﬂ}lmqﬂfJﬁNﬁ]'lL’]Juﬁ@ﬂﬂuim'lﬂﬁﬂ']uﬁﬁﬂ?@lu‘ﬁiﬁll'ﬂ’ﬂiﬂﬂﬁ!ﬂW‘I?Nﬂull']1%’11!ﬁﬂﬂﬁ]ﬁ/‘lﬁ"llﬂ%mﬁzghﬂ1ﬂ"llﬂ\1

. v s A o <
Uszme lnodae asdednilumsaou Tandvegiinin ldveedanuasalsziau



D -

U1 18 n3ngan - 51103 2565 59
1< o @ 1 YA o R o
vnanuiumnanudiagvesdymiainan gisedsaulaimsesnuuuanifaenssunszuiumslunis
o a v C4 a [ ' oA @
ponuuuyaonyIgiTyuazoadnual Ine nazilszluanifaenssunszuiumsy aenani Tanumunzauny
9 v 1
maanyasnusgidyauazdadnual Insediels il amnsomivayuae Javanadaliinannuiteauls
3’/ 1 Y a @ 4 9 2 Y oA di’ 1
a0 WNIdIra i myeonuuuHans sty latiyanunuunIusae 1)

(Y]

2. YOUIUAUDINUIVE

£
o o A

ﬂulﬁ} NUUAVDVIVANUIVY AT

)}

a0 Y A
NTUIIYATIUN

U

P

o 9 1 v a v o t4 a
2.1 ‘I/Hfﬂ5ﬂf]ﬂll‘U’UﬁﬂTﬂ@lﬂﬂiiMﬂigﬂ’Juﬂ1iﬁTHTU@@ﬂLL“U‘U‘];ﬂﬂﬂ‘Higilﬂfymﬂuagﬂﬁﬁﬂymllﬂﬂqlu 4 gumn

gromaTuladlyanlszavg

v W

o o a ) 12 o a o
2.2 ’VHfﬂiWiﬂJ°L!1!L’d$ﬂigluuﬁOWﬂﬂﬂﬂi‘illﬂ§$‘]J'JufniZ‘TTHi‘]JE]’t‘JﬂLHJll‘Ijﬂ'ﬂﬂHiQiJﬂﬂluﬂﬁllﬁZ@ﬂﬁﬂHmmlﬂﬂiu

J

4 ghima memaTuTasdyynlszavg

E)

3. IdeTihe e
o 7 A Yy a { o {y o o ' Y a o wa
[1] Bingiseasd ive Iddeyadadninernuanius draie ludagaiv mgmsldlumaiialumsszyon Tuia
A ao =2 ¢ o as % ao o a Yan a A o q Y
wagieMIITeN e YnIuTITenlszneudayveadin Iladlumsivenediime Taeldisnmsmaiinnazi 1y
a a <3 9 @ o @ a ] 9 an o o
Y52ANTNIMANUITIAIGI ADVAUDIANWABINS TUMITZYFIauUUgUnIailoNodInsozHIUNADIATN A 6951

aa o o o

S o da a g ' ) = Ay v v
msulaspeadangunifannsssunaiuddiasnunmi llgnszuaumsnsznedeyanin wwan lauaald
< aa v L X . < v a o A a4y 4 Ao R
winluiidas q SremsmuiuediesiaErvesdoyannnEInmAuIsnsSoudveunseeniuais Taun

=) Y a K . ) [ A v v o J Y o 2 42’
M1358u51F98n (Deep Learning : DL ) [21,[3] S5 umaszatlddon luida 1h llgmsnszdulumshauinngsan
' £

lumwamansFuasuils fezihunlddumsszyaif@Fdvosms Imadiamaril vh 1l 1Fsudym lueuinaues

szuudgalsvavg lunsdsygnd 19ee 11 s10azidoa sz 1

Real world Aquisition with Image Reseiving information through Interpretation and decision
asensing device an interpreting device

« It looks like Bellis perennis”

Trained Weights (w)

Class Score

Belis perennis| 0.85
Features (x) class 2 0.16
class 3 0.12
class 4 0.08

Handcrafted Learned Ranked class list
(e.g., SIFT) fe.g., CNN) (selection based
on maximum score

_ o

~ < 7 A o A o o ¢ A4 ad a
3‘1]7] 1 MTUBDIUHRUVNUYBILASADNWAADIATIHIUNITISYFUANUT !LWﬁﬁV‘I'ﬁ‘]ﬁilLLll"lf‘]fumﬁuuﬂ"Uf’)\i;‘llﬂ"lw [1]

' v '
ﬂﬁ’J"l]fJGl‘Nﬂigll’r]ufﬂiﬁ‘l’iZ‘ﬂﬂ‘l’iZ‘ﬂﬂuﬁg'ﬂif’)“]Jﬂi]ll@lxumﬂWiﬁNWu‘%\iﬂ"liﬁTH‘L!ﬂiWEJﬁ$l§ﬂﬂlLUU’Ju§lﬂ’Jullﬂﬁ]u5\1
o = 1 dy = 1% v IR W 3 a

msmauluszezen FanszuIumsalil 1Jﬂ’NllﬁiJ‘W‘Ll‘ﬁGINﬂuUJ‘Hﬁﬂ?ﬂ@lﬂﬂiiuﬂﬁ$1J’Juﬂ151/l"lx‘l°i;]iﬂi] [4]1,[5]

s ¥ 4 a ¢ Vg
(Business Process Architecture: BPA) Y89393ANTUU UN15AATIEHOONUUUNTZUIUM T U UNTBUNITODNLLU



60

a dJ = A
NsMINnmansuazmalulagingisesimsa

a ) 9y Yo a ' ' v
!LNH‘VINI]Sﬂi]ﬁUHJ’IGLEH ﬁﬁl N13D0NLLIULY BPA ul?’li“]JﬂT‘i‘W"ﬂ’limTﬂ’J"Illﬁﬂﬂaﬁllﬁ]\iﬂ’]"lilﬁﬂﬂgu ﬂ’J'liJﬂﬁﬂ\Wl’JllluulﬂﬁHJ

v R a A v {
Taguszasn wu dAunuuazlsza@nsnm aegii 2

o Rt e e e L
;’nameﬂ:\arirwrave\
1| Customer GetVehicle
1 to Customer

After Travel |
1

Customer Transportation

1" Before/During Travel
I

______________________ =

! Get Vehicle

to Customer

auodisod

©— — —Passenger Demand Data —
Route Planning & Scheduling.

Plan Route

Network Routes

Produce

O~ Long Term Demand — O~ Short-Term Demand- — 3

Decrease Recurrence

Vehicles to
Routes

Plan Route |-
Network

Assign
£ Produce

Schedule

a0UaJINDaY asealu|

s 2 ﬂ"lﬁ!a’f]ﬂﬂﬁ"]hi&’ﬁuﬁ1ﬂ%ﬂﬂ?ilauﬂﬂ:

U

v ) v
(AD) NOUAUFANTIAUNN (A2) Lﬁaﬁuqﬂmimuww NITLLEN

) g H § A ' Y Y o 4 o
TUADUIAED B1) eaniluriatgiunou (B2) Lﬁammamﬁﬂwquﬁammmmﬂﬂu Lﬁaﬂiuﬂguﬁﬁﬂimw [4]

o ] a o [ o X
msszgnaldinseitelszamiion Taomaiianisdszurananimd1msunisasiasu [3], [6] ¥eldya

[

9 v Y 3 = v o ' Y} . Y ax
"U'E']i,luﬁﬂ'lwﬂ'JElﬂ'lﬁ?NLﬂ@]!La%LLﬁﬂﬁGl‘l’ilﬂuﬂﬁﬂ'liﬂi'f]i]i]ﬂﬂ')ﬂizlﬂﬂﬂ'lﬁ“] Iﬂﬂi“lf Deep Learmng (DL) AIYIDNIT

Uszurananniia 13oMsNauNaIUY0INITUTZUIA 19U MIUYULLUGH MTnau 11) M3da naznmsnannay

[ 9
Tuiaa DL 9145 UN15WaAU 1D UNUF1UUD I Convolutional Neural Networks (CNN) Tae 19 Python 11 Google

4 1
Colaboratory #3aunaaWasu “Colab” M3 1¥an MIIAReUYDY Google K28 1¥149159 GPU 1au5 uazdoeiinig

° ' ' ) & { 1 Y Yo o
NTHUAATDNDYN YAvVDYA 1,595 ﬂ]wmﬂﬁﬂ')%ﬂigﬁlﬂﬂﬁu@]ﬂﬂ’lﬂﬂugﬂi‘b’ﬁ’]ﬂﬁﬂﬂ'ﬁﬂﬂﬂuﬁn ATV Lasnadaoy

Tunpudraes TuwaafrumsdAneusuiianuuiudiie 100% n1Flumsnaas dagili 3

Hazelnut

o
»
»
@ «
®

R

Mut Forest

2B & ¥ o

IR

Nut Pecan




D -

N 18 n3ngian - FuAN 2565 61

msaumuuiiaeslumssanuanyveninlnssiiedszamitsnisdesldmediinanssuanlaonssy

@

o v 2~ s A = as =) k2 o 9 A
a8y Tuunanuil N?@]Qﬂi%ﬁﬂﬂmﬁ]ﬂﬂ‘hl13‘5fﬂiLiﬂugﬁﬂleﬂEJﬂiiiJ!,L‘]J‘]JmaﬂxﬂﬂfJﬁiﬂJuﬂgﬂaUE]i;!ﬁ [8] 11H®39IN

B =D.

A a 4 a v < )
pilsamumaiioyadeyalvinalvg Juaue1daunm Building Block neanilaenssulugadoyavunaan v1ntiu

D)

< o v . 2o o A A A v " & T
Touvasnldedoyavuialng vasuiddgyuesnuiiiie mseenuuuiiuimssumIng @usiend “Wui
Y KX o q Y ' Y Y . A I
MIAUNIYeI NASNet”) o ldamisaniaTou'ls lunisnaaesvoais1 1598 un1 Convolutional Layer (W30 "taa")
Lo A d . s o o 7
NaNgauu CIFAR -10 yadoya vimintiuwadn 1a I/ 1diugadoya ImageNet Tasmsdouduuiveusadiinats 9
' a ¢ 4 : A =
Taouaazgalinsiiiinesvesaueaion1soeniuan AN sUIDD Convolutional F3131AI%H0I1 “NASNet” JUIan
v JAy YA~ 1o 2 A 0 Ao o =) 1w o w J A A 9
padnsn lane Tanumiudigage 74% Fsanhyuiiuaionazlvinaminy 3.1% dmsvuwaaesuilete qane
o = o k2 < ' o < A
AudnuzsIn MG eui mnmssalszamamiiilse Temd Taoa i nazannsanieTeu dalymmsueatiuou 9
a MY A o & 3 7 o o ] EXEY ag
YDIADUNUADS 1A 1130 11IIUNMIATINTVDOLIINA AuanbazNGous Tao NASNet #1475 1135n Faster-RCNN
. 2
mHon11AWa M 4.0% U559 m AP 43.1% lugadeya COCO
ao Ay yo = vy 9 ' o ~ &
MarauIsen Taimsanmduaiimui msnauuazanlaonssunszuaumsianududuaeunuunmy
as aad o Yy <3 1 o =y Y a K A =) ad A A Y
¥9935m135 lurarnvaindanidianiussasidensiauivesnisiseudizean viounsFuasuianle
a Jd o ) A o J
ABNNIADITIN5152NIaNA 1AZTUADUYBINTZUIUNTT Google Colab [91,[101,[111,[121,[13] Rvziiw1lszgna

ao 11/

(Y]

4. MIAUUUMSIVY
a o g’l dyd g’l o a a o g’.} 2 1 dy
TumsIsenseiiivunoulumsduiiumsite 4 Tuaouasae 11

4.1 Tumpumsanutoya

9 Y '
Juaouil fIseduiumsanyaziuergifyy ez dadnysidailzveednus Ineswau 4 gilnaa 1ive

g

o [ a a 4
uWNWiﬁuﬂWi@@ﬂlLﬂUﬁﬂWﬂ@'lflﬂ'i'511ﬂ531]’Juﬂ?ﬁuﬂgﬂhl'i@@ﬂllﬂllﬂ;ﬂ@ﬂyiﬂiWWﬂl%ﬂﬂigfc!ﬂﬁ
4.2 %uﬂ@uﬂ’lﬁ!ﬁﬂi?ﬂi?u%ﬂyﬁ
2 A gno g v A o a v w N : o a
VUADUU HID EJhlmﬂ‘lJ'mmamEmvammﬂ‘uguﬂtyﬂgmazamﬂymﬂaﬂmmlmazmﬂﬂlaﬂm TUIU 4 qumMA

A ° 9 a Jd @ @ a) a J Y
LW@HWNWi%iuﬂWﬁ'JLﬂi]%ﬁE‘J’E)ﬂLHJ‘]JZ’fﬂ”l‘]jﬁﬂﬂﬁﬁllﬂigll?uﬂ'lﬁllﬁgwmuT’quﬂ@ﬂHﬁﬂﬁWWﬂHN‘l]'iszle Taold

3

Y o

3 A A < ) Vo ' v 7 ~ aa 7
u‘uuaa‘ummﬂumsama“lumsmmamameyaﬂqumaaw ‘ﬂizﬂi‘)‘]Jﬂ’JEJ 1) ﬁuﬂﬂﬁliﬂuiﬂﬂﬂﬁ%ﬂﬂfu 2) f.mfl

Qg a
Y

o v a o ' A Aoty A 9 ° A Y gnw NP A
FAUsIIN 3) JFEINY 4) WNINOTEEY HaznLIeUdY 9 ATTIUNEITET T 357 AU BNNe §Ive Tadutiums
I~ = v a o A o ' ) a IR v 7 '
nuswsmglaminenufaly ausssy dszmd Ja vewaaznmina et l s izinedaanuaivesaazna
Taeldina TuTatdaanilszangmelumsinizd
4.3 FuppunsInszvidona
b X gm0 nyo v dy v 2 3 v ° & o
Tuduaeuil giveldihdeyan ldvinmanusiuswdeyavindaeuuuuaeuniwsuauninuauiinms
a ¢ A A a v W o a 1 a g’; a A o Y
InsziemanuionTesvesgiivygmazonanvaivesdalz Tuudaz glinaves Inens 4 glima e 141y
mM3oanuuLanlAeNTTUNTZUIUMT LayNaAsnYInTInBlsegnd
4.4 TUNOUMIVONUUVANTALNIINNITZUIUMS

'
o 9 =

b A gn o v 2 a ¢y v 3
Tuduaeuil fideihdeyan ldvinduaeumsimszideyanldiuuuinelumseenuuvanidaenssu

@ a

nszuaumsuazih hihiangasnusdalszgndaell nazanifaenssunszuiumslauaas13lugii 4

a



a d
62 NsnInenmansuazmalulagingiseaimea

i R - oy o
‘mseanuuuantlasnssunssuruntsdmiuinunyadneinsfindwszgnadumalulad
Tyuseauflaediinainwegiitynuazdadnunivasfiayzdnysinelu o giinia”
A
Character
GRAPHIC FONT
B
B. giilyguaziadnwnl |  Character
. GRAPHIC FONT
Computer
: _______________ T Graphic
il = E c .
: e o w Design
| C. pinlgyqnuazonanw ] Character >
l MAnEs GRAPHIC FONT
I
PP, il
g e i
I 7 ;
| X “ D
| 3 R A [y A [y I
1| D. pitlyguasdmdnuai & 5 5 | Choractir
I . » > > I
1 mali v y r ’ ' | GRAPHIC FONT
: D02 (Amdznyiuane) |—'| Pixo0l | Pix K | w03 | Pix 04 [ Pix 05 |+
W om0 it ol Gl ks i Gl i s o s o i i WA J
Artificial Intelligence

4 ) o o o a a J
Eﬂﬁ 4 ﬂ1ii‘)i‘)ﬂllﬂﬂﬁﬂ?ﬂf‘lﬂﬂi311ﬂiZU’JuﬂﬁﬁWWiUWGMUWjW@ﬂHiﬂiﬂ/\lﬂlc]f\ﬁ_]i%fgﬂﬁ

4
fomn TuTatdyanlszavg Inodednanvesgidyauezdadnuaivesdalydnys Inolu 4 gima

4.5 Tumeumsiszdivaonfnenssunszuaums

Y

o Yo Y ¥ 7 A Ay ) PN
ﬂmmﬂm%ﬂ‘lﬂaamm‘uﬁmﬂmmmmzmu“lumumuw 3.4 138UT0YLAILLAINT

@

#1UIHAYDINTOONIUY

anlaonssunszuaumsuazgaonysnsndalszgnd limsisaidiu Taodisermngsimau 4 au

) o [ ar A 4
4.6 muﬂﬂuﬂ‘liwmu]‘!ﬂﬂﬂ‘]ﬁliﬂi17‘lﬂ!‘lﬁ\1ﬂ§$ﬂﬂﬂ

El

2 {3 o = o A g o o o D) A
"uuﬂauﬁ Lﬂuﬂ']ﬁu']Nﬂﬂ']ﬁ‘]Jiglllui]']ﬂwl%ﬂ?‘]ﬂﬂlﬂﬁ 4 a4 U ININT C‘J\IU']G]QI'ﬂ AHIAULDY 4 QﬁJﬂ']ﬂ"]JfN

U 0]

UsemstIne TasmswannyadnusniingalsegndalomaluTadlagmlseavy Nosdnmavesgiitfamuassadnual

@ v o

a o a ) Y o a Yo y A A A
yosdalzonys nelu 4 glimaniu aunseldmiveayumsaadulaldiuguruiedulumsdongyedsnysnie
E
=1

a

@

a A o A ' v o A ' a A
WNARNUN NﬂWi%ﬂ')1Q§ﬂllﬂﬂ‘ﬂﬁQﬂqﬂlu Iﬂﬂlﬂuzluﬂﬂaﬂ]ﬂmﬂuﬂ'g11]Lﬂu'lgﬁuﬁlullﬂﬁgﬂvuﬂ']ﬂu’]ﬂﬂqmu NITUIUNIT

4

9 o 1% o [ af a <Y =1 a
a3numsoonuuudnlnenssunszuIUMIdHsURANgas NI N NNl ssgnaalema Tu TagTya sz avg

a9

v @

4 H
Taodatinaavesgiiya uazdaanvaivesdazdnys Inelu 4 ginmia lduaadlilugili s



D

N 18 n3ngian - FuAN 2565 63

Y i3

il uazdnanual
YosfaUy
nAmile

-n

.,

nsimgasnInsWndaseyndsig

il uaydnanualves mﬂIuIaﬁﬂmmﬂﬂszﬁwﬁiméq%ﬂmmﬁum ity wavdndnual
flavzanAnana niidaauasdnanuaivesdalydnusine SN

lud gine nMenzTueanideunile

| |
’.

niitaauavdndnualvesdals | =%
malg

2 3

nIEUIUMTEMTUTRINYASNYS
NIANFIUsTENATIAULUULTND
wldlunsmeaeuy

4 Ny

GHRLERN

e
20,

S ighl]

b UULATEAN

J

51 5 maannyadnusnsiindalszgnddomaluladdygnlszaug

B

a R a v o % a o a
Tﬂﬂﬂﬂ'ﬂﬂﬂ'l@]']"llﬂﬂﬂ"NﬂﬂJiy'lllagﬂﬂaﬂﬂmm’ﬂﬁﬁaﬂﬁiﬂﬂﬂivl‘ﬂfJGl‘Ll 4 QuMn

Yo Y Yo ¥ A4 o a v W oa ' g A Y,
9 ﬂllﬂ‘Ll']"’Uﬂy‘agﬂﬂ']‘WLﬂfJ'Jﬂ‘]JQZJﬂiy'iy"ll,m$@Sﬂaﬂ‘]&lmﬁﬁﬂgﬂlﬂﬂlmﬁ&’ﬂ']ﬂﬂlﬂﬁllﬂfJ‘VN 4 Qumn 1% luns

H
a) a S = 9 o ° al v 1 dy
WGJJHV];WEJﬂHiﬂSWWﬂL“D’Q’]Ji%Qﬂ@] cm“lumiﬂigmawamwmmumimuuﬂgﬂmw mumummllﬂu
4

9
) <
.6.1 ﬂlu@]@uﬂﬁlﬂﬂi’]ﬂi’lu"f]}ﬂy’a

v o A

2 A va <y 4 o v o ¢ - o
"Uu@f)uuQ']i]fJﬂ']Luuﬂ'ﬁLﬂ"’U'fnJ"ag‘]Jﬂ']WLﬂfJ']ﬂ‘Uﬁﬂ']ﬂ@]ﬂﬂﬁﬁllllagﬂﬂaﬂﬂmmﬂﬁﬁaﬂzﬂﬂﬂiqﬂﬂ

'
[ = o

B 9 3 9 Y ' a \l 2 A & '
IﬂﬂM'Jﬁ]ﬂnﬂluuﬂ']ilﬂu"l]@y'ﬁﬁiﬂﬂﬁﬂﬂiﬁNﬂu“ﬁuﬂiu'Jﬂ"lla\nlﬂaggllﬂ']ﬂma\iﬂizlmﬁ ny G]Nﬂ@mlﬂmmmﬁﬂi’m

doyaveaaz)inIg
9
4.6.2 Tunoumsiasoudoya

v o J

v v
g AN Y o A @ 1 1 a IS 1
duaouiigiveduiunistanguieyasaanvaivewdazginiavesdszmalnesimiu 4 nqu

9 9 v o "o {
ﬂﬁ%ﬂ@ﬂﬂ’)ﬂﬂ?mﬂﬁﬂ NINNAN mﬂm’maamﬁmmﬁa Lm$ﬂ1ﬂ1ﬂ Llﬁﬂ\?ﬁﬂ]@fﬂﬂﬂﬁgﬂﬁ 6



a d
64 NsnInenmansuazmalulagingiseaimea

A @ a A Y
FRGIVETE) AN AR IUDDNNBUTID mald
st 6 Falundazmavestszmelng (Google.com) [12],[13]

9
4.6.3 mumumsﬁ%’mmuﬁmm

9 9 1
Tugruvesmsaiunudiaesd 2 Tuasufio TuaeuveIMIiToU] (Train) tMoas1auuUTIAILAE

2 v

VUADUVDINTNAADY (Test) msﬁsmm‘ufﬁmmﬁaﬂu%’umumiﬁeuiﬁ’m%uﬁamsﬁaué’i%’%’agagﬂmwfﬂuaz
falsTausssuia 4 malasuduily 4 nquamnn TaglddoyazUnndmSumsiouisiauninaz 800 315
3,200 31 nazgUamdmslFlumsnageusiuauaiaaz 200 31 s2iu 800 31 Taslddanesfiuves CNN
(Convolution Neural Network)

4.6.4 Tunewialszansam

@

2o & 9a
TumsIveiigi

@

saniiumsinlszaniamienSeuieuainnuuiud lumsaduuuiiaes Tae
o 1 [l o I A 1o a < 1
1¥msfaaianuniug (Accuracy) iffuaid Idainmsmaninneninugndesvestoya Insaailunidovas (%)
o Yo A
aunsoudasgasmun Teasaunsi (1)

(TP + TN) (1)
(TP + TN + FP + FN)

Accuracy =

Tagh
Accuracy 19 AANULLUE
TP flo MAIEgNADUTIUIN
A 1 Ao Yy A
TN fio ANTIegndeuFIal
FP flo MNueiana1adauin

FN Ao mfiiihneianaaisian
4.7 Yunenajduazilsziivwamsive

5. NaN15 I8

A v a Jd Y
5.1 Naﬂ‘lﬂﬂ1ﬂﬂ1§3!ﬂi13ﬁﬂlﬂyﬁ

1]
a v W

o J a = ° ' = a C4 a @
%mmifmmymwﬁnmmj’wmmqmmu 10 MU ﬂﬂﬁghﬂi‘gﬂﬁllﬁ%ﬂ@l ﬂymmmﬁaﬂzaﬂyﬂm"lu

a o o a J o v 9 v o [ a A g
4 9UMA Llé}'JLHNWI MMIANTEH “L!1111_1’e;fﬂﬁ’é]ﬂﬂlL°1J‘1Jf;’fﬂWﬂ@ﬂﬂﬁﬁi\lﬂi$ﬂ'§uﬂﬁﬁ11’ﬁ‘]JWGJJ“L!T‘IJWO AYINTW ﬂ!,"]f\i‘]_ligfgﬂ@] ﬁ,i]ﬂ

a

o4 v E4 H
maluladdygynlszang lavdatinamavesgidyauazsadnuaivesdallzenys Inolu 4 giinn Weil Tuamseii 1

Y As

Tauansmsiszitiuszauanuiawe lvvesdiormyiinedalaenssunszuiumsa i

o

4
N ) 2
1350 Tavianniu



D -

N 18 n3ngian - FuAN 2565 65

A Y o a =<
M9 1 uaastomoiumsdsziiuanunane la lugordaenssunszuiunsa

% =< 914'
szAUANNNINR oV T Iy
Y o
SLAGREY 7
X S.D. | wuiawa
@ 2 < a Aa o w 1 A
Laonssudesnwiugidyginiiaiudidydeniseonuuy 5.00 0.00 nnnga
anlaonisunszuaumsdmiuwanngasnusnilndlszgnd Iagda
a v @ 4 a @ a
ity uazdnanbaivesdalzonys lnelu 4 giina
] ] L g = v an 9 d'
2. sumwezdananomssud lninmsveuiud Inseade jnse ms e 5.00 0.00 wnga
{ A 1 v o 4
madunsealnarhtigudnsazmmnz lusadnyel
Jq9 9 = a I A J [ A
3. mydszgnd lma TuTagdagnilszAug Unadenseanuuuyadnys 475 0.50 wINga
QERTIL
a v o ¢ A ] v v o a
4. gty uazdadnbaivesyIMamile v 189 INAI0NYI 5T 5.00 0.00 wnNiga
5. m3teneasadnyaiuNIgasnysnAnhIfinalss Tominens 475 0.50 wInga
v Jd a
auindgifyan
a v o o 1 a = 1 @ {
6. gy uazdnanyalveWAAZHUNAILUANUUANANY 5.00 0.00 nniga
J a d = o w 1 A
7. 9af1lsznevfailazianudiAgaemseanuuuanlagns sy 475 0.50 wnga
nszuIUMsdmiuiangesnysnsndalszgnd Iaodegiidaan
v o J a @ Aa
wazdaanyalvesdalzenys Inolu 4 giinna
A a ' 1< v W o ' A
8. aolaonssuftesnuiinasenuiludadnuaiiaz Sausssuvesay 475 0.50 wInga
MR
A gno Yo R a 9 % a
9. amtfaenssunszuaumsa AT sy Innuaaadedssa 5.00 0.00 wnga
wilanInad munzauaensiila/ 14
10. aonfaonssunszurums HelinmsesnuuuyasnyIns 1N 475 0.50 wInga
Uszgnatinnuatoam aulsuuie Tuban
oA =
AundelagsIn 4.85 0.27 NN

1

= 9 o a o = 9 A A )
INATTNN 1mﬂﬂWﬂWllﬂWiﬂ‘i%muSzﬂﬁﬂ’JHJWQW’Eﬂ%"U?NQL"]fEJ’J"]ﬂﬂJUTIMG]fJZ‘TﬂWﬁﬁUﬂ’iillﬂ'i%ll’Juﬂﬁ"l HU

=

Tumwsaunud aundelassruanuianelaeglussavuiniiga (X = 4.85, S.D. = 0.27) uaion1san

< ' 3 o Y o Yy A g A Aa o v 1
imﬂizmuwmw ﬂizmummmw (1) ‘H@mﬂiilI‘VI’ENﬂu!ﬂu{]hﬂﬂlﬂﬂﬂNﬂﬂNﬁWﬂi}mﬂﬂﬁ’é)?]ﬂl,mﬂﬁﬂ1ﬂ§lﬂﬂiill

oo

v o

nsguIUMsdmMiuRanNgasnysnIimFalszgnd lasdagiitTyn ez dadnusivesdallzdnys Inelu 4 glina,
gy &

101 (2) gimmazdananonss

o Y

% 3 = Y} an ) Y A A o
‘]nglﬂElﬂﬂﬂﬁil'l‘)x’ilﬁuﬂxﬂﬂﬁﬂﬁiﬂ 31]'1/]3\1 aﬁmﬂﬂmwmumamﬂmﬂwuﬂmamgiuz

@ a

v o s Y A a o o = ] v o o Y
LQW1$1u®ﬂaﬂHm, UoN (4) gnﬂtyﬂpuazamﬂymmawnmﬂmua %Zlﬂuulﬂiﬂﬂﬂ’.]@ﬂ‘kli‘ﬁﬁiu, UaN (6) ﬂhﬂﬂdiy']
=

U
a @

o o @ ' A " Y 4 ¥ o4
!Lagﬂﬁﬁﬂ‘klﬂ!"llﬂ\?I,L@]a&fq]llﬂ’lﬂi]gllﬂ'l']llllﬁﬂﬁ']\?ﬂu LlfwsUfJﬁ (9) ﬁﬂ']ﬂ@lﬂﬂﬁﬁllﬂﬁ%ﬂ'JUﬂ1i"l HU ﬂl%ﬂ'ﬁﬂﬂ]lﬁx U

]

anuiiane lumdsuiniiga (X = 5.0, S.D. = 0.00)



a d
66 NsnInenmansuazmalulagingiseaimea

5.2 wad laonmsdszdivamifagnssunszuaumsa
a ) o Y o a a Y =)
Ha9nMssziunmsauanlaenssunszuumsdmsunanNgasnysnsmnaszgnadsama Tu Tag
a @ a 2 a v o 7 a > a v ° '
Toyamlszavg Iasdainaavesgiyauazdaanyaivesdalzonys Inelu 4 gima Taedizermy S 4

= Y = ' P Y a ' Ay @ d'
mummwwmmumumﬂTuTaﬂ 2 Mu uazgwm%mujmuﬂaﬂz 2 My NaﬂhlﬂlLﬁﬂ\iﬂ\W]ﬁNVl 2

M99 2 uaaswamsiseiivaafaenssunszuIums4

U < Y d‘
SZAVAMMRUVI YT IV 18y
semsdazidiv T
X S.D. uilawa
1. ANUMINZANYRId01TnenI SUNTTVIUA 5.00 0.00 wnga
2. MIBONTVVBIAITD1TALNITUNTLUIU 4.80 0.40 wnga
3. UszanimmwvesanlnenssunszuIu 4.80 0.40 wniga
o 2
AundelagsIn 4.86 0.26 nnnga

1 a 4 [ < { U {
11137199 2 uaasnansUsziinandaenssunssuIuNsa WU'JW?ZﬂTJﬂ'JNJ!Wu‘U@QQIL%EJ’JGUTEUUﬁﬂ%ﬂaﬂ
' o { = 4 A < ' a
Iﬂﬂﬁ’m@Qiuﬁgﬂﬂu1ﬂﬁq¥ﬂ (X=4.86,S.D.=0.26) Weonnsanlusedsuauznun i”lflﬂ”lﬁ‘l_]izllluﬁ1uﬂ'§ﬂﬂmu13ﬁlﬁl'EN
A A - Y I v ]
aofaenssunszuIug uanNga (X =5.00, S.D.=0.00) waasldmunaadaonssunszuiumsa ulanlvw

a 4 1 o
Tanuaeadasss uazmunzanaemsii ¥

a [

5.3 wah lannmswannyadsnusnnilndemaluladifayanilssavg sl

53.1 TasaasaTuaa
v ao Aqy . Ao ¥ A o P
msa3 1 luaalunsI9etl 19 Tuma Deep Convolutional Neural Network 13 In59@/519719 Conv2D 31191 2 101005

= o & k4 . A v ~ <] A 1
Tagiin1515ua3a1Tasn138519 Maxpooling layer tWa 1 vu1avezddvinadnaunesislunisilszuiana,

%149 Dropout Layer tta@a3a 331/ 7

o

> Model: "sequential_
Layer (type) Output Shape Param #
conv2d_15 (Conv2D)

max_pooling2d_14 (MaxPoolin
g2b)

conv2d_16 (Conv2D) (None, 61, 6: ) 147584

max_pooling2d_15 (MaxPoolin (None,
g2D)

dense_16 (Dense) (None, 38, 38,
flatten_8 (Flatten) (None, 14400)

dense_17 (Dense)

31U 7 uaaslnseadnluaa



D -

i 18 nsngian - Sunaw 2565 67

532 mamsuluea

@

4 \ ° )
NaﬂﬁmiuINLﬂﬁ Neural Network isﬂznaﬂumﬁmiumuagﬂummuimmmaz Feature aUEJ\TGUE)JQJJﬁ
g’/ 14 1 o 4 o a aov :i} 1
iﬂilﬂﬂiﬂiﬂﬁ%jﬁlmﬂﬂi LFUITUIUIRQLYDIUASITUIUUITON Iﬂﬂiuﬂﬁ’mﬂui% TensorFlow lesl}ﬂﬂ&]f’lﬂuﬁgﬁ’liﬂiﬂ
Y v ' I Aq o A P} PN
LAEAIAITUNIINUIVDINITINTULANL T (Epoch) L‘]J”L! Progress Bar llﬁgl’)ﬁ’l‘ﬂ%)’ ma“lwmmmmﬂizmuwﬂznm

Tumsrha ansouaasaagli 8

history = model.fit(x_train, y_train ,batch_size=batch_size, epochs=epochs ,validation_data=(x_test, y_test))

Epoch
508/50 ===] - 25s 436ms/step - loss: @. 27 - accuracy: ©.9494 - val_loss: 1.4843e-04 - val_accuracy: 1.8000
Epoch
508/50 ===] - 18s 36@ms/step - loss: ©.0019 - accuracy: 0.9994 - val_loss: ©.0027 - val_accuracy: 0.9975
: 4.8785e-84 - accuracy: 1.8000 - val loss: ©.8018 - val_accuracy: ©.9975
s: 4. 6e-86 - accuracy 9000 - val_loss: @.0011 - val_accuracy: 1.0000
accuracy: 1.8800 - val_loss: ©.8011 - val_accuracy:

accuracy: 1.8000 - v .0010 - val_accuracy: 1.8000

- accuracy .2000 - v oss: 8.0010 - val_accuracy .eeee

6 - accuracy 0000 - val_loss: ©9.001@ - val_accuracy . 0008

.0000 - val_ 0.0010 - val_accuracy: 1.8000

.0000 - val_ 9.9945¢-04 - val_accuracy: 1.
JUN 8 uamsmamsuluaa

5.3.3 MyianaNuLudved luaa
Y [] o o Y 9 =Y A
Hamsiasmanuuiudves Tumaansniwaueauiivesmsin luaalugduuvvesns 14

Taons 19 Matplotlib tWendasnvesmsmsu Tumalunaazsou lagagali o

model accuracy model loss
1000 0s
0.975
04
0950
= 0925 03
g 2
S 0900 k=]
] 02
0875
0.850 01
0.825
I 0.0
o 2 4 6 8 Y 2 4 6 8
epoch epoch

31U 9 n3luaasnl Model Acuracy a1 Model Loss

5.3.4 NATOUANUYNADY

v Yo o Ayy v X )
Wf’lﬂ']ﬁWﬂﬁﬂﬂﬂ'ﬂﬂ\lgﬂﬁﬂ\iﬂlﬂﬁgTJN'J%fJu’]IiJ!ﬂiﬂWvlﬂﬁi'N‘lluiJ'Wlﬂﬁﬂ‘Uﬂ‘U‘UﬂiJaG]SﬂVlﬂﬁﬂU Iﬂﬂﬂaﬂ’]ﬁ

U U a
1

o o l o S o ) v
WMueazuaatonuuuglnw andledsudanansiiuearoteanuuugnmiia lidmsuidudeya

=2 & a v o J a @ @ ~
nadouduilugUnmvesniivdyguazdaanysivesdalzonys lne asgili 10



68 NsasInenmansuazmalulagingiseoima

idle temple/te middle (25)

test/midle_temple

mEEEEEEEEREYRorth_temple

: North:

‘IIIIIIIIIII'

.E EEEEEEE, test/north_temple
n
"I T

WNaNINATDU

51 10 vanawamsnadengongadeyanaaoy [13]

o ' [ 9 &
535 ﬂﬁ‘VINTNTJJJﬂ‘]JIllLﬂﬁﬁWli%gll
2’, o w dyd %’ 3 A 1 . Y °
Turuaeugauibumsmsu Tuaasvulnimesisaanaimsmsu luaa Deep Learning 3801311

yadIuved luaanmsuiseuseeudr InelHnaia Transfer Learning with MobilenetV2 namsisenana laaasdi 11

U

maodel accuracy model loss

1009 — train = 074~ frain
validation — validation

0994 0.6

0.5

(=]
o
=]

0.4 4

034

accuracy
loss

(=]
o
-

0.2

0.96 o1 |

095 001

T T T T T
0 3 2 e 8 o 2 4 & 8

epoch

319 11 wanawamslHmadia Transfer Learning 591/ TaiAa MobilenetV2

~ Y a . J 1Y o . A Y
9317 10 wams 19nAia Transfer Learning 3901 Tuaadu531) Mobilenetv2 iegialimamsuluaa
2 Y o ! a a Y Y o Hq ya o Y &
39137 aAAIMIMIUAIMNNVNEINVR TaamsuFsuiosudd Auaun IndiResiu nlsdudiuniisves
Tuaa v
5.3.6 M3nensal luiaa
2 I~ = A o 1A 4 ' ] a ¢ Y a
HanmInensal lwaailumsnfSeumsunmesanumnnensal azyeliansadingizy Jeranain

yoelunalailuedials iannaunges Isi llgmsdsulgaund v 1] eunsauaasldsagili 12

QU



14 18 nsngrau - SuNAN 2565 69

[[2.1640857e-88 1.60@0008e+00]]

real:te_middle (39).jpg
predict:Central

51 12 nanawamswensal luaa [13]

o [ a) a o a X a v v C4
5.3.7 wamswanngasnysnsilnarema TuTaddyglszavg lasdiinamnngidygazdadnual
' Y
yoafallzons Inelu 4 ginin naasasgii 13-16 fail

1) gAI9nEs MaaziuoaniReunile (@a1u) uaasasgili 13

1AM AATHAGNFNA

fl
uRRonsuulRAnAAuaTg
)

[

qiAuguRage’ 10 "C
i %Lgﬁiﬁﬂ"ffﬁ"f

!_!i T 1 1 T

‘Boswoddyacd e

@

d‘ o @ = A 9 ) a o a R
3UN 13 gadenbInnaz Tueenmeuriiedlama IuTagdyylszavg lnsdeiinain

a v @ ts a @
nngilyauazdadnyaivesfalzonys Ine



70

2) yaAaonys maldudasasgli 14

a dJ = A
NsMINnmansuazmalulagingisesimsa

LAt

&84

k)

% 3

B &

@@

Al

2

d @

L

&

<
Qs

9

U. 2 2w
ldQﬁ @

T8 4@

2-,,@ Q =)

sl

@ % &

ol

<[\ 9(9 é
SERCHEESES

B

L ¢

2L

22

(7€)

O ®@ ©

Ol

e &

£

s Bor

51 14 gaddnusmalddioma Tuladdannilseavg Iasdelinaian

a v o J a o
vty mazdndanbaivesdallzonys Ine

3) YAAIBNHINANNUAAIAIUTN 15

7,9A

V193

gL~

AN

WUl

DD 2

eI

WNW B

€€

€. = ‘7::2

B D =

T= [ 2

€J.MDO= G0 gb

3

E

Q.

LT

Wl

L3

.o

Ak,

m G &

o =

8 [ e

a

.é-

B = 2 o e

51 15 gadrsnusmanarsdremaluladdygynlszang lasdaiinain

a v o o a @
nngiityuazdaanbaivesdallzonys Ine




D -

N 18 n3ngian - FuAN 2565 71

4) gAAI0NYT MAtlenaninagilii 16

@@%@@%@2@%%@@@@%%%
KAV B DB WUEYEH D XS
@ﬂ@@%@%ﬂ@ﬁ%WNV N
iR RRAM RN

 009REEDPELYT

@

v "4
1 16 yadrdnysmamiledemaTuladdyynszAng lasdaiinain

a v o Cs a v
vy azdadanbaivesdallzonys Ine

6. a3l
awv dy ya o Y o a b7 @ Y o (3
NUHIIYU N’Jﬂﬂmlﬂ mMseenuuutazlssiuandaenssunNsZUIUMT UENINUY ENIlﬂTnﬂ”Ii@’E)ﬂ!L‘]J‘]J"ljﬂE]ﬂHi
£ a v =2 a ' o )] ' o A
AULVY 4 QUNIAAIY G])'Qﬁiﬂﬁ@’lEJﬂiillﬂi“’“lJ’Jufﬂillﬂ’NlIWilH“ﬁllﬁ@ﬂWiufl‘ln"lNWuE]ﬂiuﬁ“’ﬂ‘]ﬂﬂﬂﬂﬁﬂ
Gl,u"llﬂ!wlﬂﬁl’lﬂu N’dfﬂi'ﬂiwmuﬁﬂ?ﬂ@lﬂﬂiﬁMﬂiw‘]J’J’LlﬂﬁmﬁUI@EJ?’JN%1ﬂN!°IfEI’J‘]ﬂﬂJW1J’J']3Jﬂ’J']lIWQ‘Wﬂifﬂﬂﬂiui ﬂ’]ﬁﬂﬂ‘ﬂﬁﬂ
wenMINTY mﬂTuTaﬂﬂiyﬂunﬂﬁzﬂygmmmﬁﬁnmmxmuE‘J’ﬂumimnﬁaugﬂmwmmﬁugnﬂmtymazﬁ@ici”mgm
a 1 Z’, a o EY o 1% a 4
Aallzveanaazninved Inens 4 glina wazawisarh Il lunszurumswanngasnysnndndalszgng

gromaTulatdyanlszavg Ia

7. Vol uBIU

9 4
a0 3 ya o
7.1 M3IV0ATIH Q’Jﬁ]ﬂll oonuuutazdsziliuandaenssunse 1J’.]‘L!ﬂﬁ'ﬁ'i‘l’iiﬂﬂﬂﬂuﬂﬂ‘]ﬂﬂ@ﬂ}liﬂhﬂﬂ]ﬂﬂ

a

v v o
uazamﬂym‘lmiu 4 5]“llfﬂﬂﬂ?ﬂ!ﬂﬂiuiﬁﬂﬂi’gi’g?ﬂi&ﬂﬂﬁ uaﬂmﬂuum"lﬂaammwgmﬂmmmmu 4 Quﬂ']ﬂ
9 o a o g’/ ' o a [ Y a 4 o o [ Y '
dmsumsivelunssae i orwvhimsisziivgadnysduuuy 4 glimaemslsvilyaianngadnys iminz ause

9 A 2
mﬂﬂmmmﬂmu

4

awv o 1 Y a A g a = Hq 9 a
7.2 A3979YMTDONUUULAS NAIUIYADNHIAULUDY 4 Iq]llﬂ'lﬂ1/]L‘Ll“L!GI,HLG]Nﬂ']iLEUﬂuiﬂillﬂiuﬂi%ﬁiyﬂ]ﬂﬂﬁ%ﬂﬂﬁ

@9

Y =1 o @ Y
WIazlmMsUseaanasnua g




72

a ¢ = A
NsnsInemanitazmalulagingseeima

8. 19NE1391999

(1]

[10]

[11]
[12]
[13]

Jana W, & Patrick M, Machine learning for image-based species identification., Methods in Ecology and Evolution.,
wileyonlinelibrary.com/journal/mee3, 2216-2225.

Dong Y. & Liang G. (2019). Research and Discussion on Image Recognition and Classification Algorithm Based on
Deep Learning., International Conference on Machine Learning, Big Data and Business Intelligence, IEEE.
Mohammad A. (2021). Image-Based Detection Using Deep Learning and Google Colab.International Journal of
Academic Information Systems Research (ITAISR), 5(1): 30-35.

Alexei L. & Arnon S. (2015). Re-Designing Process Architectures Towards a Framework of Design Dimensions.,
International Conference on Research Challenges in Information Science Conference.

Boonchom S. & Prasong P. (2018). The Process Design and Development of the Image Resolution for Download on
the Web Site., Proceeding of 2018 The 6th IEEE International Conference on Robotics, Informatics, and Intelligence
control Technology (RIIT2018). Bangkok.

Sumeth S. & Phummipat D. (2022). Geographic Information System-Based Integrated Imagery Sensing System for
Military Operations., NKRAFA Journal of Science and Technology, 18(1).

Phummipat D. & Prasong P. (2022). The Application Development in Security and Privacy of QR Code Users Using
Steganography Techniques for Efficient Communication in the Royal Air Force., NKRAFA Journal of Science and
Technology,18(1).

Kyu H. P, & Seung-H. S. (2011). A Facial Color Transition Model to Express Character Emotion. /ETE JOURNAL
OF RESEARCH, 57(2).

Zoph, B., Vasudevan, V., Shlens, J., & Le, Q. V. (2018). Learning transferable architectures for scalable image
recognition. In Proceedings of the IEEE conference on computer vision and pattern recognition, 8697-8710.
Yunfeng Z, Qinglan F, Fangxun B, Yifang L, & Caiming Z. (2018). Single-Image Super-Resolution Based on
Rational Fractal Interpolation., Transactions on Image Processing, IEEE. 27(8): 3782-3797.

Parinya S. (2019). Machine Learning, Artificial Intelligence with Machine Learning Al, IDC Premier Co., Ltd. (in Thai)
https://colab.research.google.com/

https://www.google.com/



Sci & Tech.J.NKRAFA.[2022] 18(2), 73 - 82

Y (% a A ' d Qq’ d a v A 14
ﬂ1itﬁ1Q;HJ!!‘lJ‘lJﬂ]‘i?ﬂﬂ‘i%ﬁﬂﬁﬂ]ﬂﬂ]‘iﬂﬁﬂﬂﬂ1i‘]J?J‘i-!‘V(‘!ﬂW‘JM‘VﬂHﬂi]ﬂ‘ii%JﬂﬂQﬁ‘Hﬂ]

Creating the Efficiency Measure Model of the Carbon Footprint in Warehouse Activities

Received : October 2, 2022

1%

YAIAY AUAIEIIN taz “yaiv) vveed

- s A o - o o o Revised : December 13,2022
mmasﬂa%ﬁmﬂﬁuamwwmm%u ummmaﬂiwngmuquum

Accepted : December 20, 2022

1*Chutidaj Munkongtum and ¥Chanicha Moryadee

College of Logistics and Supply Chain, Suan Sunandha Rajabhat University

'$6148492301 8@ssru.ac.th, #Chanicha.mo@ssru.ac.th

UNAALD

a

Y a ' ¢ L g a y A 2 o
Llu’JIull‘llﬁll']fl‘lﬂ']5ﬂa’E-)Elﬂ']5°U@uv‘!ﬁWﬁuv‘ﬂl@ﬂTaﬂNllu’JTuulWug\jellu ANNITINAUUATHIND

a9

2’, 1 a oA o Y a d' 1 d' a = Y Lg
GNLW]Q?]‘]J;]’J@Q@ET'I“HﬂiiiJ ﬂ?iﬁlﬂﬂﬂ??ﬂlﬁﬂ\iﬁ@ﬂ?iLﬂﬁﬂu!.LllE‘Nﬁﬂ'l‘wQ‘JJ@'lﬂ'lﬁlll!.u’ﬂull?ulliﬁlﬂﬂﬂlu
a A o o A 1 4 2 J a 2 4 Y
Tunngiimaveslan dedirgdo msdassmiveuransuininningadmnisumsnan ¥ lanla
9 Y 9 4 Qy ' 4 VA 9 a a < ~
neneuuntlayin Taems Inumsuaasioyamsveurans uneans 10 nilnrmnludulasadndduneauly

[

Y 9 < ' Yy A 9 o a @ A ' 1 J
LLaﬂﬂmmt’ﬂﬂtyLﬂuammm l‘Wi'lgi"Iﬂﬂﬂﬂgﬁ@Q@Wﬁﬂﬂ']ﬁUﬁW']i’ﬂ@ﬂ1§1uﬂ’]il°]5@ll@lﬂigﬂU’NQﬂﬁ\?ﬂL!ﬁgﬂqﬂ‘ﬂ“«!
Y 9 & 1 4 Qy 4 a a A Jd o (P2} A
NNATUNITATNITAINU cluaguwmm’iﬂaaﬂmiuauﬂ@‘W’iuwmﬂﬂfﬂﬂi’iaﬂa%ﬁ@ﬂﬁﬁlﬂhﬂizﬁﬂﬁi@gﬂlmu
A 9 a @ U ci’ 1 Y ci’d @ s A 9 @ a A
Lwablﬂfcluﬂ1iu5ﬂ15%ﬂﬂ1§1uﬁ3uuaEl”lﬂslsmfuu UNANUUY G'IQﬂﬁgﬁ\‘iﬂl‘waﬁﬁﬁlﬁgﬂllﬂﬂﬂﬁiﬁﬂﬂizﬁcﬂ‘ﬁﬂ']‘w
' ¢ L 49 a va v I o a v
ﬂ'liﬂﬂ@ﬂﬂ'liﬂﬂl!ﬂ@‘lWiNﬂiNﬂﬂﬂiiilﬂa\?ﬁiﬁ]'l YUADUMIARHUMS Usznovaie 1) MINUNIUITIUNTTY
v o @ = o a2 ya A 9 a 7 o @ =
2) A NUUUFUMYULDULIZAN 3) FUINHUBIANHNINYIVD AL 4) UATIEH AUATICUNANITANH
A ] a v a 9 ] o a a ' s L e
lW'E]ﬁﬁ'N3ﬂl!ﬂﬂﬂlﬂ\1ﬂﬂﬂiiﬂﬂﬁ\iﬁﬂﬂ1 lla%ﬁﬁWQEIILL‘UUﬂ']'i'Jﬂﬂﬁ%ﬁ'ﬂ‘ﬁﬂ']Wﬂ']iﬂﬁ@ﬂﬂWiUﬂuﬂ@lWiu‘ﬂ
a v A A, o J a [ [
GlUﬂi]ﬂﬁijJﬂa\?ﬁufgﬁ Iﬂﬂi%q@il!aZU%ﬂTiﬂ']u?mﬁ]Wﬂ@\iﬂﬂVJ‘UiW'ﬁi]ﬂﬂ?iﬂ'l“]ﬂ?ﬂﬂﬂigﬂﬂ "lﬂﬂW'ﬁﬂ’]ﬁﬁﬂ‘H'l
U o Aa A 1 4 2 o a v Aa 9 o Y
NWUN ETJLL‘U‘]Jﬂ1§3ﬂﬂi$ﬁﬂ‘ﬁﬂ17‘lﬂ1§ﬂﬁ@ﬁlﬂ151JE)HV‘!@W5UV]1Uﬂﬂﬂ§§3JﬂT;NﬁUﬂ1 mmmfﬂmuﬂ@aﬂllmﬂu
a A @ < o ) A 1 o @ < A
50NTTN AD NITTU LND NITUIBDN NITIATINUIATI LATNITEY Tﬂﬂmuuﬂmmﬂﬂﬂmﬂu 3 szinn Ao
° ¢ L 2 ° ¢ L 2 v Y o o
ﬂ']iﬂ?u’)ﬂlﬂ1iﬂ@uﬂ9’l7ﬁuﬂ‘ﬂ’lﬂ@iﬂ ﬂ'liﬂ1u3ﬂlﬂ’l§’ﬂ@uw§l7\|§uﬂﬂ1ﬁﬂﬂﬂinﬂﬂ’]iﬁl{’lfwaxﬂ']u LHaeNITAIUIN

4 L J 4 a ll 1 a o 4 ° 2
ﬂTiU@MW)‘IﬁWiMV]V]N’g‘DQJSN 9 Lm%ﬂ’)iﬁﬂTﬁﬁﬂ‘HTﬂﬂﬂiiuﬂﬂﬂ € VBILASNINTTIUNAN Lﬁ@ NuunYsuw

1 J L ' @
mitlaesniiveuaniur ldedraFanu

v
2 J a @

o o w o a A J a
ANy : Eﬂlmﬂﬂﬁ’m‘ﬂigﬁ‘ﬂ‘ﬁﬂTW, ﬂ”l'i‘]J’E)iﬁ/!@lW'iu‘V], ﬂﬂﬂiiﬂﬂﬁﬂﬁu#ﬁ



a d
74 NsnInenmansuazmalulagingiseaimea

Abstract

Trend of world's carbon footprint is likely to increase due to economic development since the Industrial
Revolution. This makes the risk of climate change more trend severe in all regions of the world. The important
is aspect the carbon footprint emissions from the manufacturing sector which around the world, they has tried to solve
the problem by showing information "Carbon Footprint" organization. During the past 10 years in filed Logistics,
they give a lot of attention according to the requirement of management team to connect between supply and demand
in trade and investment. On the other hand, carbon footprint emissions from activities Logistics does not have
a clear system or format to manage in this section. This article aims to present the efficiency model for measuring
carbon footprint in warehouse activities. Action steps by reviewing the literature and related research to create a pattern
in warehouse activities. Subsequently, it is used to design a model for measuring the efficiency of carbon footprint
emissions in warehouse activities by using formulas and calculation methods from the Greenhouse Gas Management
Organization. The results show that the main warehouse activities can be classified as 5 activities Receiving Storage
Picking Shipping and Delivery. It will be measured divided into 3 scopes is Calculation of the organization's direct
carbon footprint Calculation of Carbon Footprint from Energy Indirect Emissions Other Calculations of Indirect
Carbon Footprint and the sub-activities of each main activity should be studied to clearly classify the amount of

carbon footprint emissions.

Keywords: Efficiency measure model, Carbon Footprint, Warehouse Activities
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EMISSION FACTORS

co, CH, N,O Total uusavavdedaya
[kgCO;/unit] [kgCH,/unit] [kgN;O/unit] [kgCO:eq/unit]

Stationary Combustion

1 | Natural gas scf 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE

2 | Natural gas M) 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE

3 | Lignite kg 1.06E+00 1.05E-05 1.57E-05 1.0619 IPCC Vol.2 table 2.2, DEDE

4 | Fuel oil A litre 3.21E+00 1.24E-04 2.49E-05 3.2200 IPCC Vol.2 table 2.2, PTT

5 | Fueloil C litre 3.24E+00 1.25E-04 2.51E-05 3.2457 IPCC Vol.2 table 2.2, PTT

6 | Gas/Diesel oil litre 2.70E+00 1.09E-04 2.19E-05 2.7078 IPCC Vol.2 table 2.2, DEDE

7 | Anthracite kg 3.09E+00 3.14E-05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE

8 | Sub-bituminous coal kg 2.53E+00 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE

9 | Jet Kerosene litre 2.47E+00 1.04E-04 2.07E-05 2.4775 IPCC Vol.2 table 2.2, DEDE

10 | LPG litre 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE

11 | LPG kg 3.11E400 4.93E-05 4.93E-06 3.1134 IPCC Vol.2 table 2.2, DEDE LPG 1 iitre = 0.54 kg

12 | Motor gasoline litre: 2.18E+400 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE

13 | FUEL WOOD kg 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE

14 | Bagasse kg 2.26E-04 3.01E-05 0.0143 IPCC Vol.2 table 2.2, DEDE

15 | Palm kernel shell kg 5.56E-04 7.41E-05 0.0352 IPCC Vol.2 table 2.2, DEDE

16 | Cob kg 5.03E-04 6.71E-05 0.0319 IPCC Vol.2 table 2.2, DEDE

17 | Biogas m3 2.09E-05 2.09E-06 0.0011 IPCC Vol.2 table 2.2, DEDE

18 | FUEL WOOD (CO2only) kg 1.79E+00 1.7909 IPCC Vol.2 table 2.2, DEDE

19 | Bagasse (CO2only) kg 7.53E-01 0.7530 IPCC Vol.2 table 2.2, DEDE

20 | Palm kernel shell (CO2only) kg 1.85E+00 1.8530 IPCC Vol.2 table 2.2, DEDE

21 | Cob (COZonly) kg 1.68E+00 1.6780 IPCC Vol.2 table 2.2, DEDE

22 | Biogas (COZonly) m3 1.14E+00 1.1428 IPCC Vol.2 table 2.2, DEDE

Mobile C ion (On road)

23 | Motor Gasoline - uncontrolied litre 2.18E+00 1.04E-03 1.01E-04 2.239%4 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

24 | Motor Gasoline - oxydation catalyst litre 2.18E+00 7.87E-04 2.52E-04 2.2719 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

2 Qﬁ:};g?ﬁ;":&g’;’o“::iﬁe light duty | e | 2.18£+00 1.20E-04 1.79E-04 2.2327 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
| 26 | Gas/ Diesel Qil litre 2.70E+00 1.42E-04 1.42E-04 2.7406 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

Co,
[kgCO,/unit]

EMISSION FACTORS
CHj N,O
[kgCH,/unit]

[kgN,O/unit]

Total
[kgCO,eq/unit]

uusvadvrinya

27 | Compressed Natural Gas kg 2.13E+00 3.49E-03 1.14E-04 2.2609 IPCC Vol.2 table 3.2.1, 3.2.2, PTT
28 | Liquified Petroleum Gas litre 1.68E+00 1.65E-03 5.32E-06 1.7306 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
29 | Liquified Petroleum Gas kg 3.11E+00 3.06E-03 9.86E-06 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE v 1we=-os1k
bile Combustion (Off road)
Diesel
30 | - Agriculture litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
31 | - Forestry litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
32 | - Industry litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
33 | - Household litre 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
Motor line - 4 stroke
34 | - Agriculture litre 2.18E+00 2.52E-03 6.30E-05 2.2738 IPCC Vol.2 table 3.3.1, DEDE
35 | - Forestry litre 2.18E+00 0.00E+00 0.00E+00 2.1816 IPCC Vol.2 table 3.3.1, DEDE
36 | - Industry litre 2.18E+00 1.57E-03 6.30E-05 2.2455 IPCC Vol.2 table 3.3.1, DEDE
37 | - Household litre 2.18E+00 3.78E-03 6.30E-05 2.3116 IPCC Vol.2 table 3.3.1, DEDE
Motor line - 2 stroke
38 | - Agriculture litre 2.18E+00 4.41E-03 1.26E-05 2.3171 IPCC Vol.2 table 3.3.1, DEDE
39 | - Forestry litre 2.18E+00 5.35E-03 1.26E-05 2.3454 IPCC Vol.2 table 3.3.1, DEDE
40 | - Industry litre 2.18E+00 4.09E-03 1.26E-05 2.3077 IPCC Vol.2 table 3.3.1, DEDE
41 | - Household litre 2.18E+00 5.67E-03 1.26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE
Electricity, grid mix (vvh)
o 2 & Thai National LCI Database,
42 1:\:&‘:;"13{:'3 '2"(,"1‘3“;‘,(;},633;8‘;;3’3‘“ kWh 0.4954 6.10E-05 1.04E-05 0.4999  TIISMTEC-NSTDA, ARS
(with TGO electricity 2016-2018)
Refrigerants (asvinAanuudu)
43 | R-22 (HCFC-22) kg - - = 1,760.0000 IPCC 2013, ARS
44 | R-32 kg = = = 677.0000 IPCC 2013, AR5
45 | R-125 kg - - - 3,170.0000 IPCC 2013, ARS
46 | R-134 kg - - = 1,120.0000 IPCC 2013, AR5
47 | R-134a kg = - = 1,300.0000 IPCC 2013, ARS
48 | R-143 kg = = = 328.0000 IPCC 2013, AR5
49 | R-143a kg - - - 4,800.0000 IPCC 2013, ARS
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Abstract

This research aims to study an appropriate sales forecasting model. To be adapted to meet
the needs of customers in a timely manner and to study the appropriate order quantity for effective
inventory management. With regard to data collection, this research uses the sales volume of chicken
manure during January 2018 and December 2020, to forecast customer demand using four time series
techniques. Afterward, the accuracy of each forecast technique is evaluated and compared using
forecast error methods. According to the analytic results, it is found that the seasonal-index-ratio-to-
trend method is suitable for demand forecasting in 2021, with a result of 53,280 sacks per year.
By using the appropriate model, the Economic Order Quantity is subsequently calculated as 3,384

sacks per time.
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1 16,087.45 1.3 =16,087.45x 1.30 | 20,913.69
2 15,788.82 1.12 =15,788.82x 1.12 17,683.48
2562
3 15,490.19 0.89 =15,490.19x 0.89 13,786.27
4 15,191.57 0.7 =15,191.57x0.70 | 10,634.10
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Abstract

The 4" goal in the 4" strategy of Thailand 12" National Economic and Social Development Plan,
to increase the efficiency of greenhouse gas reduction and the ability in adaptation to the climate change, has made
value-added carbon credit and new business opportunity related to carbon credit become more significant, while
there is no form of carbon credit management present. The objectives of this research were to manage carbon credit
in supply chain using Geographic Information System. Developed as program computer use cloud database on
MySQL Server, display maps on Google Map and send data via Line Application. The sample group was purposive sampling;
a total of 21 persons included 7 carbon credit policymakers, 7 carbon credit specialist, and 7 business persons
related to carbon credit. The data was gathered by using the in-depth interview and data was analyzed by using
the qualitative analysis in the content and discussion. The research findings revealed that the efficiency of the carbon
credit management in supply chain was at the most effective. The findings of the research can be use in carbon
credit management platform in the supply chain, creating value-added carbon credit and a new business opportunity
related to the national strategic plan, creating revenue for any business organizations that are interested

in this opportunity including other advantages, for example, environmental protection or tax reduction for the organization.

Keywords: Carbon Credit, Supply Chain Management, Geographic Information System
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Status :
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H v "y ' v ' . . .
Eﬂﬁ 7 Wu'ﬁ]'ﬂﬂ'ﬁﬁﬂﬂ]@uﬁaﬁ:ﬁﬁ?’m?ﬁ%ﬁ’luﬂ’]u Application Line

Company ID : 1 Tax ID : 0733564000023
Company Name : TK Soft Limited Partnership
Building Number 128/29 Moo : 5
Soi : Road :
Tumbol : Lumpaya District : Mueang
Province : Nakhonpathom Zip Code : 73000
Contact Name : Mr. Thiti Jirawatcharakorn Tel : 081-4511414
Business Type : Program Computer
Remark :
Transaction ID Date Type Credit Price/Unit | Total Price Status
220702-1340 02/07/2022 Sell 50 500 25000 Waiting
220702-1338 02/07/2022 Buy 100 100 10000 Waiting

31 8 wiheuanassaa1e q v Tisunsy Microsoft Excel



D -

N 18 n3ngiau - FuAN 2565 109

4.5 MIAAAITZUY

o a & a J a ua 2 a @
‘VHﬂﬁﬂﬂﬂ\?I‘l_]i!.!ﬂiJJ‘]JuﬂE]NW’JL@]E]?GLUfJxU‘]JﬂQ‘]J@]ﬂﬁLLUU Windows 10 Lla$lﬂﬂ1%ﬂl&ﬁ$ﬂﬂﬂiﬁ1ﬁ]ﬂﬂﬁ

1w 1

¢ a . Yo v Y q a o A v o 0 &
ﬂ151]E)ulﬂiﬂ@ﬂui%q‘ﬂﬂWUiWﬂUﬂaNﬁ’]ﬂfJ'Nllﬂﬂﬂaﬂ\?!"lncl“lf\ﬂu Iﬂﬂuﬂ’]ﬁﬂ’lﬂuﬂ%@m%ﬂWHLla%ﬁﬁﬁﬁﬂuWuﬁ’lu

q

o 1 @ 1

Ya o 1 Ya o an ¥ & o d q9 v v Y
IﬂfJFQJ"Jﬁ]ﬂllﬂ3JfniuﬂﬁuﬂLLaZLlu&’uW?ﬁﬂWii"ﬁﬂ11!1"11!?11! Waﬁ]’]ﬂuuiﬁﬂall@n@ﬂ?@cl%QWuvlﬂﬂﬂa@\?ﬂ'lﬁiﬁlf\ﬂu

q

a 2 o <} a A 2 o 4 a
amnd mﬂuu‘lﬁ'mmimummmeﬁ'wja Lla$ﬂ15Glﬁ'ﬂ&’LLUUﬂi%ﬁVI‘ﬁﬂWWﬂl@QigUUUiWWi%ﬂﬂ?iﬂWiU'ﬂuLﬂiﬂ@]

TuTaginiu

aw
5. Han13398

a v @ o v Y a A a @ 14 a 1
nmsdsziiulaslduuudunmyal luiidelse@nTmmuesszuuUTHISIAN AT U UIATAA T Mqﬂmu

[l
KX A

Y " @ 1 @ ° Yo
Falimsldazuuuanuianele (1-5) Tasngualedauninmsaai@on Inomnizia1za9 19U 21 Al (ivua

2 a | a o { s a o o a A
‘V]"N@%uuimﬂﬂﬂ']iﬂ@umﬁﬂ@]ll“ﬁ\i“]ﬂﬁ TUIU T AU @}L%ammﬁmmsuﬂummw TUIU T AU nguﬂﬁiﬂﬂﬁﬁ%@@‘

o))

4
aa

A o 7 a o o 3 Y a 'y Y A A =
L‘]f'f]iJIEl\?ﬂ’Uﬂ"li‘U'ﬂulﬂiﬂ@l IUIU 7 AU) MNMINUYIIVIINUVBYD Llagﬂlﬂi'lg’;ﬁﬂlﬂuﬁaiﬂﬂi%ﬂ'lﬁﬂﬂwuﬁ'lu D AURQY

a9

(! A = Y (2 A
HAZATIUVYAUVUNINTIIU «m"lﬂwammﬁm 1

y a A 2 [ J a '
ﬂ1§1\1ﬁ 1 ﬂi&’ﬁﬂ‘ﬁﬂ"l‘]/‘l"llf]ﬂﬁ%ﬂ’ﬂ'ﬂﬁ?ﬂﬁ"l]ﬂﬂ1iﬂ1§ﬂﬂu!ﬂiﬂ§]1u1“ﬁ@‘ﬂﬂ1u"l

FonEMs X S.D. anuanele
1. dweelszauiudly (eenuvy, o, &) 4.33 0.46 10
2. anudelumslFau 3.87 0.32 N
3. szuudeyauiim 433 0.46 Wnfiga
4 sUUMIERIY 4.60 0.47 wnitga
5. sTuumsAwMAYNmans 4.93 0.24 Wnitga
6. anuE lumsauvesssuy 4.53 0.48 Wnitga
7. mahszun 'l 1Fauass 3.93 0.43 N

6. awamsIide
a v ' 1 o 1 1 = =1 [ - =S =3
MNHAMIIVENUIN ngualed U rgiianuianelaluszduinn (x=4.36) TagiTsanuazuuuanuianels
A a ¥ M o v Y o A a s - & -
Tualszansamaiuan o mnnnlihdes awdauld asil ssunasaumagiienaas (x=493) szUUNMHOUY (x =4.60)
3 o - A o - ' 1 @ -
AT TUMINNUVDITEV (x = 4.53) iwwﬁ'ayamyﬂ (x=433) mumﬂizmuﬂué’i% (User Interface) (x = 4.33)
marthszuy T 1Fauese (x=3.93) vazanudelumsldau x=3.87)
Y o o a s A 99 a o ¢ a ! ]
IdhmswannTidsunsuaouiueestiolFlunmsusmstamsarsvewasaalulaginiu Tasldszuu

asawnagimans sawisothld1dlumsuSmssamsamsvewasdaalulaginiuldedeiivsz@nsam

] ' ] Y
L aINITDanyDn w%wmmmnmﬂ@’f Gl']llﬂ’J']N@’]}?Nﬂ']iﬁlWiJ"ldju"lJ?Nﬂ']iﬂiﬂﬁi]ﬂﬂﬁ



a d
110 NsnInenmansuazmalulagingiseaimea

7. Vola UM

4 ' 4 a 1 v @ 1 o w 1 1 A o A a @ g’.a

Lﬁ@\?ﬂ'lﬂ"ﬁ%i&ﬂﬂ'lﬂ?ﬁﬂ@ﬂlﬂiﬂ@]@ﬂ\i g Gluﬂmquumﬁ'lwmn Llagﬁnﬂﬂ’ﬂfﬁliuﬂquﬂi‘lﬂﬂ?’llﬂﬂﬁ"ﬁ}ﬂﬂ AIUU ﬂsl}@ial‘ﬁ

) X & 0o q W v @Y 1 A A
lumsnaaeeszuuaIna %QnJu"um;l,aﬁuqmuiumiwﬂﬁamzuu mm%1/11114ﬂ13Glmmm‘lnuﬂizﬁmmw

VoA Y] 35 a o 1 9 A 1 1 a 9 o Y a o 1 = a A
NMAIT AU TINUMITUINVDYANIDUUITINUAN ) a39lums Iz lvmsusmssamsans 9 Hlszansnm

A A o ¥ ) 4 ¢ o Aa 9 A A o ! ¢ a &2 & 9
INNNINVU fi]ﬂ‘VNﬂWLLﬁgmﬂyjaWQﬂﬂJﬂﬂﬁnﬂ’ﬂﬂﬂﬂifﬂﬂiﬂ'I/lll‘l”iu?'l/lcluﬂ'lﬁ‘lliﬂ'lﬁﬁ]ﬂﬂ'lﬁﬂ'lﬂ?ﬁﬂ@ulﬂﬁﬂﬁ Gmtﬂuﬁuayja

A Ak 9y o ) Yy 9
nagny %Q@]ﬂﬁﬂﬂﬁ@]i’]ﬁ]ﬁ@ﬂlLﬂ$ﬂ5$ﬁ1uQ1uﬂlﬂyjaiﬂQﬂﬂﬂﬁ

A o ' s a o Yo a a A4A Y] v o
IZVVUITITIANTITIAINITUBDULATARN fﬂiﬂiﬂu"lwlﬂhlélfﬂ1Luu\1WHi;]iﬂi]ﬁLfd]ﬂ]ﬂlﬂﬂnlﬂﬂaTﬂﬁﬁ"lﬂ LA TWITONAUN

' <3 J a a Y a 9 J A o o & Aa A o a a A
9’]@8@ﬂlﬂu@lﬁ"lﬂﬂ1§Uﬂulﬂﬁﬂﬁlﬂiﬂ@]‘1ﬂ Tﬂﬂ‘ginimmmsuaummﬁmauﬂuwuﬂu llﬁgllf]@]51ﬂ1ﬂi]5illul@ﬂiﬁﬂﬁﬂ

U

@ [ [ I 1 { y A a a I~
s ldfeda lideoiimsudedu Suilulemaldundiauloiazisulsznougsnimuduaivouasaalfiiu

wsestiolumsduiiugineaelyla

8. 19NA1391909
[1] gudgiienna nsuggeninel. (2565). N1zi3eUN5ZAN. Retrieved on March 10, 2022, from hitp://climate.tmd.go.th/
content/article/10
[2] ﬁo”lﬁlﬂ\111!“LJIfJ‘]J1EJ!LﬁSLLW‘L!°Vl%IWﬂ?ﬂi‘ﬁﬁﬁﬂﬂf?ﬁ!!,ﬁzéﬂll'lﬂgﬂﬂ. (2565). 31?J\‘11°L‘lﬁﬂ1uﬂ1§ﬂiﬂﬂ!ﬂw‘l§ﬂu’]ﬂ5}@ﬂ.
Retrieved on March 10, 2022, from http://www.onep.go.th/
[3] DIANITUIMITTAMIMBITDOUNTZIN (mﬁmiuwwu). (2565). aaamSueuneoy 13, Retrieved on May 5, 2022,
from http://carbonmarket.tgo.or.th/index.php?lang=TH&mod=Y29uY2VwdFotY XJrZXQ=
[4] Government, T. (1997). Royal Decree establishing the Greenhouse Gas Management Organization (Public Organization) BE 2550.
Retrieved on May 15, 2022, from https://policy.asiapacificenergy.org/node/3999
[5] United Nation Climate Change. (2015). Race to Zero Campaign. Retrieved on May 15,2022, from https://unfccce.int/climate-action/
race-to-zero-campaign
[6] The Union of Concerned Scientists. (2013). Retrieved on March 22, 2022, from https://www.ucsusa.org/resources/
each-countrys-share-co2-emissions
[7] Fullarton, A. R. (2016). Renewable Energy Credits as Tax Deductions: Tax Accounting for the Renewable Energy
(Electricity) Act 2000. Retrieved on May 5, 2022, from https://www.academia.edu/34794405/Renewable Energy Credits as Tax
Deductions Tax_Accounting_for the Renewable Energy Electricity Act 2000
[8] Government, T. (2011). Royal Decree on Tax Exemption B.E. 2554. No. 514. May 15, 2022, from https:/www.rd.go.th/
publish/fileadmin/
[9] Dong,Y. H. a. F. (2019). China’s Carbon Market Development and Carbon Market Connection. MDPI Journals.
12(9): 1663.
[10] Sebastian Lang, M. B. S. L. (2018). What future for the voluntary carbon offset market after Paris? An explorative
study based on the Discursive Agency Approach. Climate Policy. Climate Policy. 19: 414 - 426.
[11] Ministry of Energy. (2019). Alternative Energy. Annual Report 2015. Department of Alternative Energy Development
and Efficiency (DEDE), Ministry of Energy. Bangkok: Thailand.


http://climate.tmd.go.th/
https://unfccc.int/climate-action/
https://www.ucsusa.org/resources/
https://www.academia.edu/34794405/Renewable_Energy_Credits_as_Tax_
https://www.rd.go.th/
http://weben.dede.go.th/webmax/sites/default/files/BibA9434_2015.pdf
https://en.wikipedia.org/wiki/Category:Ministry_of_Energy_(Thailand)
https://en.wikipedia.org/wiki/Category:Ministry_of_Energy_(Thailand)

7 18 nsngiau - SunAN 2565 111

[12] Organization, T. G. G. M. O. P. Carbonmarket. (2019). Retrieved on March 10, 2022, from http://carbonmarket.tgo.or.th/.

[13] Ahmad Rezaee, F. D., Behnam Fahimnia and Benita Beamon. (2015). Green supply chain network design
with stochastic demand and carbon price. Ann Oper Res. 250: 463 - 485.

[14] Tongkaw, S. (2017). GIS Application Management for Disabled People. IOP Conference Series: Materials Science
and Engineering, Volume 226, International Research and Innovation Summit (IRIS2017) 6 -7 May 2017,
Melaka: Malaysia.

[15] D330WA DUNTYITIN, Ungal amaaaie uag a0 s uualseiaeas. (2561). miﬂszQﬂﬁiwumsaumﬁ
giitaniiiedinszidneninns i nms lsudd: ns@famsmiamaauys. nsmssnysmans.

47(1) : 345-376. UHINGIAATUATUNG I 1AL,


http://carbonmarket.tgo.or.th/
https://iopscience.iop.org/journal/1757-899X
https://iopscience.iop.org/journal/1757-899X
https://iopscience.iop.org/volume/1757-899X/226
https://iopscience.iop.org/issue/1757-899X/226/1
https://iopscience.iop.org/issue/1757-899X/226/1

']

it |
ARAFA
AKRAFA N
«A NKRAFA
«A NKRAFA |
AKRAFA NKRAFASESRTAFA
NKRAFA NKRAFA S¥RRAFA
~.. nnRAFA NKRAFA NKRAFA NKRAFA
~«& vt NKRAFA NKRAFA NKRAFA NKRAFA NKRAF” 1.~ ﬁm
*A NKRAFA NKRAFA NKRAFA NKRAFA NKRAFA NKRAFA NKI .- .h:wju -
- [77°EA_NKRAFA NKRAFA NKRAFA NKRAFA NKRA.. =
~ “MRAFA NKRAFA NKRAFA NKRAF}
NKRAFA NKRAFA WRAFA
(KRAFA NKRAF AR
ot zu_;; | NKRAE
NKRAFA
AFA
{AFA

13_,.

f

Published by
Navaminda Kasatriyadhiraj Royal Alr Force Academy

WWW,



	000ปก.pdf
	ปกหน้า Vol.18(2).jpg
	ปกหลัง Vol.18(2).jpg

	00 ปกใน-รวิทยาศาสตร์และเทคโนโลยี.pdf
	01 หน้า ก-ข บทบรรณาธิการ 18_2.pdf
	1. พายัพ_การศึกษาเทคโนโลยีการรู้จำตัวบุคคล.pdf
	2. ปธิกร_การศึกษาเปรียบเทียบตัวจำแนกสำหรับ.pdf
	3. นันทิพัฒน์_การจัดกลุ่มหน่วยประมวลผลแบบ เ.pdf
	4. ณัฐพล_การเตรียมและสมบัติต้านแรงดัดของวั.pdf
	5. บุญชม_การพัฒนาและประเมินสถาปัตยกรรม.pdf
	6. ชุติเดช_การสร้างรูปแบบการวัดประสิทธิภาพ.pdf
	7. นิศาชล_วารสารการพยากรณ์ยอดขายเพื่อเพิ่ม.pdf
	8. ธิติ_การบริหารจัดการคาร์บอนเครดิตในโซ่อ.pdf

