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Abstract

This research aims to develop a security system based on applying QR Code and create the operator record
system based on PHP and JavaScript, My SQL for Navaminda Kasatriyadhiraj Royal Air Force Academy
(NKRAFA) area Muak Lek District, Saraburi province. The developed system allows two main ways of accessing,
including the management system via web application page and QR Code of work operators with a mobile
application. The results showed user satisfaction with the system from experts, which were at a good level by
having means at 4.1 points, standard deviation at 0.57 and the assessment result of users’ satisfaction toward the
system was a good level. The means were at 4.42 points, a standard deviation of 0.59 points. It showed that the

efficiency of the system was at a good level.

Keywords: Security, QR Code, Database System
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Abstract

The department of Computer Science belong to Science Faculty of Navaminda Kasatriyadhiraj
Royal Air Force Academy (NKRAFA) has a main mission to improve students in both theoretical and practical skills.
For each enrolled subject, the computer science students have laboratory for practicing. Therefore, special instructors
are needed for supporting the students in each subject. The problem of selecting a set of appropriate special instructor
and scheduling a right person in a right timeslot are challenging. Since the problem is large, complex and consumed
time when solved by manual. Even there are many techniques have been proposed such as Tabu search, Genetic
Algorithm, Constraint Based Approach. This research proposes a combined technique between Constraint Based
Approach, Cluster method and Earliest Deadline First for timetabling special instructor problem. The implemented system works
like a web-based application. Case study of the department of Computer Science, Navaminda Kasatriyadhiraj

Royal Air Force Academy (NKRAFA)
Keywords: Scheduling, Constraint Satisfaction Problem, Clustering
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S ¥ S ™ S S ™ S

001 Poramaporm Bachelor's degree A =
002 Wachiraya Bachelor's degree A =
003 Nattharika Bachelor's degree [ \1 x
004 Naphat Bachelor's degree B} 5.
005 Tirasak Bachelor's degree A =
007 Patcharee Bachelor's degree ] =
008 Kanolwan Bachelor's degree A =
011 Tanaporn Bachelor's degree A b4
015 Poranat Master's degree [ \1 x
016 Siripanga Master's degree B} =
017 Pawin Master's degree A =
018 Jakdrit Master's degree B] =
019 Panida Master's degree A =
020 Natsarin Bachelor's degree A =
021 Paweena Bachelor's degree [ \1 x
024 Nattapon Bachelor's degree \‘ x
006 Jiraporn Bachelor's degree A =
009 Noppadon Bachelor's degree A =
010 Methavee Bachelor's degree A =
012 Somchai Bachelor's degree A =
013 Sofia Bachelor's degree [ \1 =
014 Narongrit Bachelor's degree [ \1 =]
022 Suchanart Bachelor's degree A

023 Pattaraporn Bachelor's degree A

51 8 msaumansainseImssRRERILIZUY

ji) 013

First name Sofia

Last name Lsofia

Level Bachelor's degree
Year 3

GPA 323

Email S@e.c

Phone o

AR331 an33l Non Regist
AR232 an232 Non Regist
Aan23l AA231 Non Regist
AA432 AmM432 Non Regist
AU332 AMU332 A
AM331 Am331 A
AM233 AMU233 A
AR437 AR437 A
AR233 AR233 Non Regist
AR333 AA333 Non Regist

1 11.00. 200- | 1300- | 1400- | 1 1
11.00 12.00 00 14.00 15.00 1 0

A ) Y o
sUf 9 uaraadoyasioynnavedaiing
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Abstract

The wireless sensor network (WSN) has recently become more interesting to many researchers
since it provides promising potential in many areas such as exploration, monitoring, surveillance and security.
The idea is to deploy a large amount of small and cheap wireless sensors over an area. One crucial requirement of
this method is to extend the network lifetime and coverage. This research investigates and compares the behaviour
and performance of the Low Energy Adaptive Clustering Hierarchy (LEACH) and the Multi-hop Low Energy
Adaptive Clustering Hierarchy (Multi-hop LEACH) when applied to a 3D terrain. The number of transmission
rounds is used for performance comparison in this study. The simulation is done on the generated terrain with
a size of 256 x 256 square meters. The terrain height varies between 0 - 20 meters. There are 50 sensor nodes

randomly located over the terrain with one sink node located on the highest peak near the center of the terrain.
Keywords: Wireless sensor network (WSN), algorithm, LEACH, Multi-hop LEACH
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Abstract

The objective of this research was to study the spatial distribution of groundwater quality in Chon Buri
Province using Geographic Information System and study of relationship between groundwater quality and land use
in the study area.182 wells groundwater well were analyzed. The results showed that when sorting the groundwater
quality rating (GWQI) from 1-5 or (from very good to very bad water quality). GWQI water quality that was in the
excellent quality criteria was ranked The first, with a GWQI less than 50, a total of 92 wells, or a percentage of
50.50 percent of the total collection ponds, and the use of land in the group. U405 Road comes first and the group
U201The village comes the second. GWQI values ranged from 51-100, with level 2 being the level of good
groundwater quality as a percentage of 42.85% of the total sampled wells. The land use in group A302, rubber
plantation area came in first place and the group U201The village comes second. In which both GWQI values are
within the criteria that groundwater can be used for consumption. The study found that quality of most groundwater
is in the range of GWQI of no more than 100. It was found that land use is residential and agricultural areas that the

average groundwater quality in Chon Buri Province was good and can be consumed in the future.
Keyword: Spatial distribution , Groundwater quality, Chon Buri
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Abstract

The purposes of this study were to create and develop the Laboratory Kit of Optical Transmission using Broadband
Network Fiber to the X for 16 Channel patterns. This kit consists of four experimental worksheets that show a test of optical
signal transmission using a fiber optics tester (OTDR) to study each of the different events defined in accordance with the
distance of the optical fiber which is displayed as a graph on the OTDR such as connection point with connecter, mechanical
Splice, Fusion Splice, Macro Fiber Optic Bending and Planar Waveguide Circuit Splitter. The research shows that it is used to test
the learning achievement of 16 students before and after using the kit. The knowledge test involves foundations of optical
communication by showing the average score of 3.56 out of 10 on a pre-test and an average score of 9.50 after working on
this kit. In conclusion, this demonstration kit can be used to help explaining the mechanism of optical communication at its

fundamental level.

Keywords: Broadband Network Fiber to the X
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E 1.70430 - 13.632 8.753 1.640 \

1.04106km
24 .601dB

1.04106km
24 .488dB

1 14 naaens R Tamiime 5 Port P2

1.04106km
24 .514dB

1.04106km

‘IJ‘?I 15 L!ﬁﬂﬁﬂ'i”l“]/\h/lmﬂﬂTﬁ’JﬂﬂWWﬁWm@]’fJiﬂ Port P3 ﬂﬁ 16 L!.?fﬂ\iﬂi1Wﬂﬂ1ﬂﬂ1§]ﬂﬂ1w1‘ﬂhm’ﬂi°ﬂ Port P4

sanravedsazounduliuduleviaa (Retum Loss) 1 19@1 Pulse width 50 141 Tuiuas Tagviimianm1ns o
OTDR Tagazdungnnmamani (Event) 1mMsieuse (Connecter) Tugthiuaien fudulondnies wu (1) 5104 13
Y I K [ o ] Y Y o ' ] ?,’, ' A 1 9 o A '
weugasldmudeinsdedygravasinndulondniuaslasdwinuaiaelszianmasouaedlroinisoudne
A Y3 XK [ ] Y Y o T ] g’» 1

(Sc Adapter Connecter) (2) 3111 14 szuaaalimudamsdedyanauasindulounnimes lasdaiuaiaelszinn
4 [ a ~ <3 LY [ o 1 '

M3IFOUABIFING (Mechanical splice) (3) 317 15 vzuaasldmudimsdadyanamasinudulond niweasInod
Z A~ v . A Y3 = o '

101l52aNyaning 1A990¥09a 181109 (Macro Bending) 110 (5) 310 16 szuaaslimiudimsdadyaiamaniu

Y o w

9 Y _ o Voot d A 'V Y ad . . = Y I3 =K
WulounniweaslasdsiiuainedssinnmsiFounoalo3siasuazaie (Fusion Splice) Faad lvifiudidoding
gf» 1 a 1 @ P 4 1 [
sazdszianmslFnulumsnuvesinaesiiang Inaeandosnumamisinmuzauiedunuuazaazoundy
9 o =~ = ' YA ) @ YR a ' .
Twdulerias Nervziinaneszuu 1d annaluaunsnaasediosnuuy Iiany s suieual Pulse width Tu

= oy
gﬂuuummmaﬂumﬂ
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= 2 1 a ' A 4
5.3 MINAAvIN 2 fﬂiﬁﬂ‘kﬂﬂﬁLﬂUﬂ1W1§13JW]E]§GING] 1 Port P5 - P8 9101A3099 OTDR

Y A gy ) o 4 2 a ¢ o
Tunmsnaaeail e A 1FutawE 1alunsiiauyeuns0d OTDR Hazdnnda o iasizilaly

U

De

S A a v o P Y o s Y]
MANTaiA19Y (Event) Atnadulumsssdyanaasunudoun 2 mqnsal laomgnisain 1 vwlsznevlildae :
M3 FOUADAI81UFONAD (Connecter), N5IFOUADAIBITNADNALAY (Fusion Splice) 11AANINT 11900018

. E = A ' Y o A ' 1 A @ dy
11n9) (Macro Bending) 1¥@n50i11 2 Ain M3 FONADAIOHUFONAD (Connecter) HALAAIAILIATOI OTDR Al
5.3.1 WAN15NAADY A1 Pulse width : 50 ns

M3199 5 Tuu 2 a15197UNAA19IAATEI OTDR N Port P5

Gl W‘U‘ﬁ Distance(km) Loss Return Loss Cumul-Loss dB/km Type
1. 1.04106 -33.345 27.350 0.282 0.288 N
2. 1.08829 9.014 40.060 0.195 - §>
3. 1.40656 0.620 - 10.148 2.953 _I_
E 1.71251 - 15.627 11.241 1.542 X
M31a# 6 Toad 2 m31aiufind19Inn3es OTDR # Port P6
ol W‘U‘ﬁ Distance(km) Loss Return Loss Cumul-Loss dB/km Type
1. 1.04106 -10.254 29.819 0.285 0.286 N
2. 1.08623 9.956 40.559 -2.206 - §>
3. 1.42299 0.534 - 8.637 2.635 _I_
E 1.71046 - 14.891 9.408 0.822 \
as1aft 7 Toadt 2 M3 191nA3es OTDR # Port P7
GRGHIEL Distance(km) Loss Return Loss Cumul-Loss dB/km Type
1. 1.04106 11.981 27.223 0.282 0.286 §>
2. 1.30184 0.468 - 12.445 0.698 —l_
E 1.64270 - - 15.898 8.756 —l_
asaft 8 Tyt 2 msraiuiindnnaies OTDR #i Port P8
GREMLL Distance(km) Loss Return Loss Cumul-Loss dB/km Type
1. 1.04845 -9.963 26.619 0.303 0.306 N
2. 1.07782 8.980 38.217 -1.652 - §>
3. 1.40574 0.360 - 9.019 5.156 _|_
E 1.70820 - 15.146 9.676 0.980 \
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1.04106km

2448648 24 .414dB

1.04106km

= 1.04845km
94 4088

24 .576d8

su 19 uaasnsmlinnmsiasmnniine i Port p7 51 20 saaans RN Sas NI Tme s Port

uanaravosmaziounduludulerias (Return Loss) N14A1 Pulse width 50 11 Tumas Tagyiinstaniniy
A o 04 A o A ' ' v ¥ Y o
17394 OTDR TAgazduna1nimgn13al (Event) NMIN31F¥016D (Connecter) Tugiunna1ee nudulounaiwes
' A Y3 = ey ' ) Y o o g A VYo
W (1) 310 17 azuaaldimudimsdsdyanavasiudulonnniuas Tasaaiuriaelsznnmssonaaaieii
A ' w A Y A Y3 = Y ' Y} Y o
159D (Sc Adapter Connecter) 2 Hagotrauiu (2) 31N 18 sznaaslifiudanmsdedygraasrindulondii
v i1 ) 1]
naalagd i uTIn0lsLINMTFOUADIFINA (Mechanical splice) 1BUADNY Sc Adapter Connecter 1 ¥13919 (3) gﬂﬂ
Y3 = o ' ¥ Y o o g A~ )
19 azuaaalimiudans aadganauasiudulounnihvaslagdaiuvidolszinnganins TaseveId1aung
4 Vo o A < 1w '
(Macro Bending) L%ﬂn@]@ﬂ‘u Sc Adapter Connecter 1 Y1399 112 (4) g’ﬂ“l/l 20 ﬂzuﬁﬂﬂﬁ}muﬁdﬂWﬁﬁdﬁmmeuﬁdNTL!
9 ) [l
WuloudihuaaTagaariiuiinelszanmsiyounealsITvasuazaiy (Fusion Splice) 1¥dUABNY Sc Adapter
) Y3 2 Y o o v 2 A v Y o
Connecter 1 #1280 Fauaasldmiudsdodinavazlszmnnmsldaulumsauvesiinesianie Iaoandeany
mgmssinminzauiedunuuazmazvounauluduluiues nagansanSeuouainnugyde (Loss) A

a 2 ] o ' Y
mmuclw,masmgmuﬂﬂ

{ s a 2 { 4
5.4 fﬂi“l/lﬂai’)\?ﬁ 3 ﬂ15ﬁﬂ‘]&ﬂﬂ15!ﬂllﬂ?WWiTllm’f)ﬁﬁN“] “I?l Port P9 — P12 "lnﬂ!‘ﬂ%f‘)\‘l OTDR

E Y yq ¥ = D) o A o g a )
Tumsnaasail e 1idlFnuianudlalunisiauveaniss OTDR uazdnnsamsadnsizwianlalu

u

da X

Ca v ] o o s v
MaMIBiA1Y (Event) Ninadulumsdsdyanaudauudoun 2 mgmsol Taomgmssin 1 vzlsznoulidqe :
M3 FONADAIHUFONAD (Connecter), NMIIHONADAIBITNADNAZA1Y (Fusion Splice) 1AZYANINT IAI90UDIAY

. o=t 4 VYo A ' ' 4 o 2
WN9) (Macro Bending) tHAN38i91 2 An MIFOUADA01UTOUAD (Connecter) HALLFAIAILIATOI OTDR Al

1.04106km

O
MAP

MAP

P8
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5.4.1 #AaN15NAADY A1 Pulse width : 50 ns

a = o & 4 =
M3199 9 Tu9ud 3 15 19TUNAAINATES OTDR 9 Port P9

gt Distance(km) Loss Return Loss | Cumul-Loss dB/km Type
1. 104845 | T7.183 | 26.625 0.300 0.301 4>
2. 1.15338 0.306 - 10.129 25.219 _\_
3 141508 | 26261 | 73958 13.896 13.225 4>
4. 1.51436 0.217 - 14.745 —l_
E 2.04844 - 68.290 16.934 3.692 R
m31a# 10 l0ad 3 M31aufina191nA3ee OTDR 7 Port P10
adufl | Distancekm) | Loss Return Loss | Cumul-Loss dB/km Type
1. 104845 | 10414 | 26530 0.304 0.300 4>
E 2.04957 - - 17.656 6.930 1
ms1ai 11 T 2 msraiufindnneie OTDR # Port P11
adufl | Distancekm) | Loss Return Loss | Cumul-Loss dB/km Type

1. 1.048.45 8.286 26.215 0.304 0.300

E 2.03859 - 67.100 17.401 6.454

2. 1.18634 1.306 - 10.595 14.539

= A o 2 A =
M99 12 Tuaui 3 @1519tunNnAINATo9 OTDR 7 Port P12

a19u?l | Distance(km) |  Loss Return Loss | Cumul-Loss dB/km Type
1. 1.04845 8.278 26.617 0.300 0.299 §>
2 1.25800 0.148 - 11.945 16.067 _l_
3 1.31868 0.185 - 12.539 7.361 1
4. 1.45122 0.179 74.753 14.142 10.700 -
5 1.55789 0.176 71.035 14.926 5.670 \
6 1.92073 0.448 68.055 16.701 4.404 \

N

E. 1.93099 - 65.115 16.718 -41.897
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519 21 taaansnINMsiaaIMIIINnes N Port P9 511 22 taaansnaInmMsaAIMIIImes N Port P10

L] U

1.04845km
24 .567dB

175.97m
24 .721dB

v

MAP

a = o a 7 ~ ~ o a 7
31]71 23 Llﬁﬂ\iﬂﬁ']Wcﬂﬂ']ﬂﬂ'ﬁ:]ﬂﬂ'lw'ﬁ']ll!ﬁ@Tﬂ Port P11 31]7] 24 !Lﬁ@\iﬂi’]ﬂﬂ"l]”lﬂﬂ’]i')ﬂﬂ’]‘w'ﬁ’]lllﬁﬂiﬂ Port P12

naaanaveImaznounduluduleniuea (Return Loss) N14A1 Pulse width 50 w1 Tumas Tagyiinis Jann
i A o C4 A o A ' 1 [ Y Y o
HIUIAT09 OTDR TAgazdung1niMgn15el (Event) NMIN151¥0UAD (Connecter) Tugdunvaieg fuauleunni

! A Y3 = Vo ! Y Y o T, A :
wa 5w (1) 317 21 sznaaslimudainmsdedyanamasiuduloudnina lagdwiuainellssnmssoude
Y o A ' o 1A o = Y 3 = Vo ! v
A81FONAD (Sc Adapter Connecter) 2 HIARIFBUNY (2) 317 22 vzudaaliiudinmsdadaygauaarinudule

9 ! '

uanihuaelasdsiuiidelszinnms¥euaeiFina (Mechanical splice) 1FoUABNY Sc Adapter Connecter 1 1110

d' < 1 o ' o Vo d Aa
() 310 23 vznaasldmutansasdyopanasiuduloudniuasdasdwriuiiaelszinnganing Inweves

4 o o 1 d. ] 1o
@181109) (Macro Bending) 1591@011 Sc Adapter Connecter 1 #2010 1A% (4) 31l 24 ﬂzuamﬁlﬁmuﬁamimaﬂmm
9 i 1
vasrnduloudimaslagderiiuindelszinnnisiseunoaie35nasuazals (Fusion Splice) I¥oUABNY Sc
o 1R Y3 = 9 o o ¥ Y v a . ¥

Adapter Connecter 1 1389 Fanaaslimiudadodinauazsziannisldnulumsnuvesiidesiaaieg 14
aeandeenugmsal iz auiedunuuazaaztounduludulorhuas nazamsonFouifionaianu

= A a 4’! T o ] Y
LAY (Loss) mnAavuluugazdwmiald

{ s a 2 { 4
5.5 ﬂTiﬂﬂai’Nﬁ 4 ﬂ15ﬁﬂ‘]§ﬂﬂ"li!ﬂﬂﬂ?WWiﬁJm’ﬂﬁﬁNﬂ “I?l Port P13 — P16 fl]TﬂLﬂ%f’N OTDR

JE O Vg ¥ = D) o A a 2 a s v
Tumsnaasail e g ldnuianudlalumsiinuveunsod OTDR tazdnniansadnsiziinlelu

gY

4
=2

1 A a VW ] o o s v
MANTIA19Y (Event) Atnadulumsasdygramauuudounu 2 mgmsel Taomamsain 1 wzilszneulidae
| VYo A ' A 'Y as . . Aa ¥
M3IFONADAIHIFONAD (Connecter), NMIIFONADAIITNADNAZA1Y (Fusion Splice) 1AZYANINIT IAI90UDIA Y
. P 4 VY o A ' ' 4 o X
1N (Macro Bending) tHAN38i91 2 An MIFOUADA0M UTOUAD (Connecter) HALFAIHILIATOI OTDR Al
5.5.1 WaN15NAABY A1 Pulse width : 50 ns

2 d' v R 4 =
M99 13 TuuN 4 A151910UNNA1INATEI OTDR 91 Port P13

&udl | Distance(km) Loss Return Loss | Cumul-Loss dB/km Type
1. 1.04845 -17.196 26.539 0.298 0.298 N
2. 1.07782 9.072 29.392 -1.454 - =>
3. 1.20697 0.269 - 8.902 9.943 _|_
4. 1.47822 0.348 : 11.138 7.252 1
5. 1.56036 0.147 - 11.219 -3.246 _|_
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E 1.72247 - 17.758 11.596 1.421

7

3199 14 1UUN 4 151917 NAA1INATEI OTDR 9 Port P14

adufl | Distancekm) | Loss Return Loss | Cumul-Loss dB/km Type
1. 1.04927 1.377 24.323 0.329 0.314 JV\
2. 1.05184 0.000 0.329 J\]\
3. | 107874 | 0929 | 4a7.412 3.077 46.528 NS
E 1.08952 2911 T
m1efi 15 luait 4 asreiufind1nininies OTDR # Port P15
aeudi Distance(km) Loss Return Loss | Cumul-Loss dB/km Type
1. 0.14599 0.122 0.572 15.704 1
2. 0.22710 0.515 1.836 14.077 1
E 0.83449 70.564 7.589 8.624 k
m1efi 16 luait 4 asraiufindr9inindes OTDR 7 Port P16
adufl | Distancekm) | Loss Return Loss | Cumul-Loss dB/km Type
002608 | 13921 | 50.073 0.031 . =>
0.06047 3.134 . 13.442 -15.121 =>
0.65800 - 17.842 18.651 3.471 \
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1 27 uaaens RN Sas NI ime s Port P15 317 28 uaaans eI Samvnaiinesi Port P16
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A o C4 A o A ' 1 o Y Y o
1n593 OTDR TAgazdanga1nmgn13al (Event) NMIM3I0UAD (Connecter) Tugtuuue1g nudulaunniaa
! A v = v o . ) Y o T A VYo
U (1) 319 25 szuaadlimudamsdsdyanauasiuduloudniues lagdwiividedsenmsieudea e

4 ' o 1A o 1 < Vo ' o
L%’VJJJG‘IEI (Sc Adapter Connecter) 2 mmm%unu 2) E‘ﬂﬁ 26 %gllﬁﬂﬂ‘lﬁllﬁuﬁ\iﬂﬁﬁ\iffﬂJuiy,1ﬁ!Llﬁ\1W1uLE§f}u1mLf9{3u1

9 M '
nad TagaaruainedseinnnisiyeuaeiFana (Mechanical splice) ¥ouAeny Sc Adapter Connecter 1 13019 (3)

a Y I 2 v o ' ) Y o U 2 A Y
sUn 27 i]%Llﬁﬂﬂ‘ﬂmuﬂQﬂﬁﬁﬁﬁﬂgq)ﬂmlLENWTHLZTL!GI,EJLLﬂ’Ju"IlLﬁQTﬂEJﬁQNWM"U’mﬂﬂiglﬂ‘ﬂi]ﬂVIllﬂﬁTﬂN@"U@ﬁﬁWEllﬂﬂ“]

U

4 Vo o = ] Vo '
(Macro Bending) 1501@0M 1 Sc Adapter Connecter 1 #1200 taz (4) 319 28 azuaaliiiiudamsdedygiadanin
2 : 1
duleudnimalagdaiiuiiaetlszinnmsionaealeiTnaonazals (Fusion Splice) 1FouABNY Sc Adapter
-] YyE =2 Y o o ¥ Y oA v Y
Connecter 1 73¢9 Gauaasiiudstoinauazdsznnmsldnulumsnuvesvideriianiey ldaeanaeeny
mgmsalimngauivesunuuazmaztounduluduloimas vazannsanfFouiisuanugyde (Loss)

Aa X ' o ' 9
mﬂmmalmmamumm‘lﬂ

5.6 ANTIEHHANINAADA

o Yy 9

nagraii Idvalntiduinasssgaasansasdyapamasiiuduloiueadlddadaenie e Nvznagouys

U

a1saa NAUszanszUneziunldauniolu souldduaudszneugaasaiawisoih iy 1dau 18 was

o 2’; § a I a
Hanumnzaumnnteeiisala 391dIMinEeuuedos (uus.) uiln 4 sandemnssu i dudneasdddyaaiia

a

¥ v v v
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5.6.1 myvwuunageuneuldgaaisanudiininaaes

U

@

noufivz lidihnmsnaasdldnadeugamsanmsdedygranasiiuduloiuaslidnlatenie madiseln
Y o ' v a A 4 y & 9 A y a

wus. Idimuumageunouldyamiaionznadeuanuiiesduaes uus. neuivz ldygamialasuuunadou
o ° 3| -1 = o v ' o o

v iisu 10 4o Taemowsziluanudidesdunenumsdsdyananasiuduloimaslldnlarens Tdna

Tumsununadeuiszna 10 w1n Taslnanzuuuyes wus. naaslugili 29
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~ Ay v ¥y 4 ) - ' o

90317 29 wanzuuuh lduaasldiviud uus. Manua ldazuuudiniins alludmluganms Huvunadeou
[ a @ [ =1 A [ < o [
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5.6.2 mymlunulseneugaasa

A o ' 9 a A 9 Y 1 I g’/ o a Y] 1
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5.6.3 MIuUUNATEUNE TR ITAn RN NARDS

A v D) A o 1 g £ PR v o o D) A A A VA
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o Y Yy 9 Y k2 yq 9 a Y = o o Y o = [ Y]
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o AZUULIADE 9.50
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Azuuunla
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Abstract

The objective of this research article is to improve the assembly line of hard disk drives using techniques
of production line balancing, process improvement, and computer simulation. Through the study and analysis of
data from a case study factory, it was found that there were issues of employee idle time during certain process
stations due to imbalances in the production line. To address this issue, four computer simulation models were
developed, including: 1) a model using data with a constant work time before improvement, 2) a model using data
with a normal distribution of work time before improvement, 3) a model for improvement guideline in case of
increased customer demand from the previous maximum volume, adjusted by re-sequencing tasks for both workers
and machines, and 4) a model for improvement guideline in case of customer demand not exceeding the previous
maximum volume, adjusted by combining stations together. The first and second model were used to confirm the
accuracy of the model. The study's findings indicate that Model 3 is capable of reducing production time by 16.68%,
increasing labor productivity by 19.97%, improving the average utilization rate of machinery by 20%, and
enhancing the efficiency of the production line by 13.16%. Additionally, Model 3 can accommodate a 20% increase
in production volume from its baseline capacity. Furthermore, Model 4 can reduce the workforce by 7 employees
from 24, resulting in a labor cost reduction of THB 785,400 per year, calculated based on the company's minimum
wage rate per day in the case study. The application of various techniques, as aforementioned, can further enhance
the production line's balance and consequently increase labor productivity, machinery utilization rate, and

production line efficiency.

Keywords: Productivity improvement, Computer simulation, Line balancing,
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1. FCOF (Flip Chip On Flex)
2. Hook Up 130 AFA (Actuator Arm Flex Assembly)

3. APFA (Actuator Arm Pivot Flex Assembly)
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1. DCM Attachment | 2. T-Ring Insertion 3. Pivot Installation 4. Pivot Height Check
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ATIVADUANHULNIYUDN (Visual Inspection) Tuao1iia 8 318@3L®‘(’Jﬂuﬁﬂ\‘lhlﬂﬂﬂﬁ1§1\1‘ﬂ 1 UaguNITING

AeMINANAIZUN 3
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o A o 2 a =3 <3 a = a =
NUNNU | 1ATD99NT | FU/AUAUIN) | a9a/AUOIUIN) ALAN/AUQUIN)
1. DCM Attachment 2 0 1.15 115.30 115.30
2. T-Ring Insertion 2 0 3.51 351.30 466.61
3. Pivot Installation 4 4 490 490.38 956.98
4. Pivot Height Check 2 2 2.26 226.34 1183.32
5. Coil Height Check 2 2 2.31 230.79 1414.11
6. Arm Height Check 3 3 3.00 299.82 1713.93
7. Electrical Test 3 3 3.96 395.76 2109.69
8. Visual Inspection 6 0 4.18 417.62 2527.31
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) " a2 ~ %Utilization
VUABUMITIOIUNAD QUIN/FW/anUN)
winam 13099035 ninau 1309905
1. DCM Attachment 1.15 - 23.51% -
2. T-Ring Insertion 3.51 - 71.64% -
3. Pivot Installation 2.78 2.13 56.67% 43.33%
4. Pivot Height 1.06 1.2 21.68% 24.47%
5. Coil Height 2.31 - 47.06% -
6. Arm Height 1.26 1.73 25.79% 35.35%
7. E-Test 1.42 2.53 29.04% 51.66%
8. Visual Inspection 4.09 - 83.34% -
% Average Utilization 44.84% 38.70%
Line Balance Before Improvement
Lo T i et
TaktTime = 5.14 sec
B0 mmmmm oo o o o .
Cycle Time=4.90 sec
L R e R --
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anthudl Aemsdawsouinga naznssydast
a A Y A o A wa < <
3. 181 150UMIHAA A 1 31 W399 Tuamsiiinau 20 2Tu4 (2 ng nzay 10 32109
4. hiwpaudeszninnszuIumsean
5. % Yield ¥9usaza1ensnaaming 100%
1 ' A @ A = a9 = @ X A o oo A a oa Y
6. FrezvNTzHNAIeINIHsoaminulitesnnFaminnuansaeunieruauolfiaaula
v & = n Yo a o Y
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432 mimafaaaummgnﬁ’awmgmuﬁmm (Model Verification)
v o Y a d1 o o Y A
M3A39aUANNYNABIVA 1sunsuTasimualiinaInInaana1any 20 dnyag udInsan
2 4 a o d A a 1Ay g o 1Ay o 2 Y a
Funuinaad1sa TaedonSeuiouai laninmsihauvesTsunsy nazain Idanmsmuia #99198991003
s H '
Ufianuss aiudimlndifssiu Tasliawananduniganioesas 1.29 uaasn llsunsuiinnugnaeddeaisn
1 9
wah lannmssauvesldsunsuil T 1%aude 118
4.3.3 MIATIADUANUNNZAUVDIVVTIABI (Model Validation)

Y ° 4 g X A = A A v Y Y
N3ATIVADLANUYNABIVDIVUTIABINAS 19T iNenanIDInW HuFede tazaNuamsalums Iinadns Id
IndiRestuaemsnanssaiisslagalunildmasnasvauudgiuaundotazannudesuuinaigiu Taold

v ' v ' ' v
T5unIuMAUNINLA 30 501 AUAURTIVDIFUIIUDINMTHIATIINIAT 20 3103 1M1 14,199 FU HAZAIAIY

i Y H
WeuuunIny 2.79 Fu 1INMINATOUANUAFIUAIY One Sample T-Test 11AZ Chi-Square Test laHARIFUN 5
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Summary Report for Output

Anderson-Darling Normality Test

A-Squared 0.39
P-Value 0.361
Mean 14210
StDev 2
Variance 6
Skewness -0.225158
Kurtosis -0.388868
N 30
Minumum 14205
1st Quartile 14209
Median 14210
3rd Quartile 14213
Maximum 14215
95% Confidence Interval for Mean
14210 14211
I 952 Confidence Interval for Median
14210 14212
95% Confidence Interval for StDewv
2 3
95% Confidence Intervals
Mean] | Test and CI for One Variance: Output
Median . |
14209.5 14210.0 142105 14211.0 142115 142120 Method
- . a: standard deviation of Output
One Sample T' OUtPUt The Bonett method is valid for any continuous distribution.
The chi-square method is valid only for the normal distributior
Descriptive Statistics Descriptive Statistics
N Mean StDev SE Mean 95% Cl for p 95% Cl for o
30 142105 25 0.4 (14209.5, 14211.4) 95% Clforo  using
N StDev Variance using Bonett Chi-Square
u: population mean of Output 30 246 6.05 (1.99,326) (1.96,3.31)
t
Test Tes
. Null hypothesis Ho: o =279
Null hypothesis Ho: = 14199 Alternative hypothesis Hy: 0 # 2.79
Alternative hypothesis Hq: p # 14199 Test
T-Value P-Value Method  Statistic DF P-Value
2553 0.000 Bonett — — 0.363

Chi-Square 2254 29 0406

31 5 namsnageUauNAFIUNAIE One Sample T-Test 1A Chi-Square Test
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o o a ay o Qy x: o 1 Y]
St mualiuuusiaewaasuausiuay 14,000 Fu FIW1INNMITHGINTHANURDINTFIFAADIY
Y ) a & < A ~ A o a L. IS 2
voagni azlFarlunsnaanariuag 19.64 53103 130 1178.38 W1 92UOATIMANEA (Productivity) 11U 30 ¥ /
$ 109/ AU AURAEUDITEaL Utilization YoIWIINIMININ F08a2 49.95 11ag Total Utilization 1IN0 US8aE 73.41
U3ANTNMN (Efficiency, E) ¥oda1emInaaiinuiosay 64.19
43.42 wuuraead 2 memskaanoumsiSulyuuuiassilddeyansnszaieds
) Aa

' v Y
simualdunuiaead 2 Falddeyanlimsnszaevesdeyansiineu Saswaauanuiiugu

U

A =

=~ a & < ° o { o
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a I 2 o ' o 1w
WaWa® (Productivity) 1 30 WU/ "]f'JIlN / AU AUtlization ‘Umwuﬂﬂmmﬂu%aﬂax 49.72 lag Total Utilization
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{ . o I o @ U @ 4 @ v &
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Wansosaz 100) 15,400 Fu (MINAATeEAL 110) Haz 16,800 ¥4 (MIHanTosaz 120) mwainy lanadansnan 4

MI19N 4 519a2108ATIUIUNINOIY HATIIUIUIATBIINT IuLsaz AT

$1uu nati 14y % Labor % Total
5 . - Labor Productivity
.2 WUNU NIHAN 2 Utilization Utilization %Efficiency
wag (¥u) . (Bw/¥.u./au) 4 4

(AU) (‘1?')111\1) nay nay
14,000 24 16.39 35.58 52.96 81.08
15,400 24 17.98 35.69 53.13 81.33 72.64
16,800 24 19.58 35.75 53.24 81.48
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M3 Iana nouiulye | wawlsuily Gain (%)
HaNARA 14000 14000 -
suminaunlFlumenmsnan (@) 24 17 29.17%

A Y a <

nanlslunswaa (321u9) 19.72 19.76 -0.19%
Productivity (¥4 /#2134 / AL) 29.58 41.68 40.91%
%Utilization i?mﬂaﬂ 73.09% 89.30% 22.18%
9%Utilization Y04NUANUINAY 49.72% 64.37% 29.45%
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Y%Efficiency U94e18017 Wan 64.19% 92.62% 44.29%

WIP (n@e 770.88 93.88 87.82%
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Abstract

The purposes of this study include: to develop the experimental kit for Electrical Circuit Course (EE2101)
and to measure the learning efficiency of students who use this experimental kit as a learning tool. The sampling
group of students would comprise the CRMA cadets, majoring in Electrical Engineering and enrolled in EE2101
for the second semester of 2022. The course instructor had separated this sample of 30 cadets into two equal groups
of 15 before testing their basic knowledge. The first half was the experimental group while the other half was
a controlled group. The instructor adopted the developed kit along with electrical analyzing software as the tools
for teaching cadets inside the experimental group. In contrast, the instructor taught cadets inside the controlled group
using conventional approach. After the teaching processes, the researcher tested the cadets from both groups on the same
multiple-choice exam. According to the test results, the average test scores of the experimental group and the
controlled group were 80.20 percent and 69.67 percent respectively, which analyzes basic statistics t-test dependent samples.
Therefore, this research indicates that adopting the electronic kit for EE2101 would significantly improve

the learning efficiency, in comparison to the conventional teaching strategy.
Keywords: the development of electronic circuit kit, electronic circuit kit, electrical circuit
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Abstract

This research is the study of the applicaton process of Geographic Information System to find the most
suitable route to rescue the victims of an aircraft accident and present to Royal Thai Air Force Security Forces
Command which to responsible for search and rescue of victims. The researchers have done a review of
related literatures of the varieties of applications of geographic information systems and search and rescue
operations (SAR) in both the military and civilian lifesaving. After that, analyzing, interpreting and summarizing
the data. The study found that: the application process of Geographic Information Systems (GIS) for finding
routes to rescue victims from aircraft accidents include: preparation of spatial data then change the spatial data to
the coordinate system and create it in the relational database system and use that information to write a set of
commands until the result can be processed into a process of geographic information system technology that

is connected as a path for helping victims safely and quickly as possible.

Keywords: Geographic Information Systems, The Application of Geographic Information Systems, Geographic

Information Systems for Finding Routes
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