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Color Image Segmentation and Object Detection for Fruit with Raspberry Pi
Waris Rattananimit 1*, Thitiphat Anakkawet 2,
l*’zFacutty of Engineering and Technology, Siam Technology College

vvarisr@siamtechno.ac.th*, thitiphata@siamtechno.ac.th

Abstract
Computer vision has been introduced in applications for fruit processing[8]. Image segmentation is usually
the first step in detecting color of fruits and its mainly result affects the accuracy.[8] In this paper, an image can
be captured on the bases of hue, saturation and color value (HSV) range. Basic library functions are used for
loading an image, creating, saving images, and to differentiate images based on their color values.[1] After
detecting the defected part, image enhancement is done median filter enhance the defected part and which in
turn increase the efficiency of classification process in the proposed algorithm. The experimental study clarifies

the effectiveness of both the already existing method and newly proposed method[4]

Summary

Rationale

Backeround and Rationale of the research.This research purpose of computer vision aims to simulate the
feature of human eyes directly by using computer.[1] Color images of banana with certain defects are taken as
input dataset for applying the newly proposed algorithm. Color components of an banana’s image are used for
segmentation.[4] In these techniques we set somethreshold levels. By comparing the input data image with
these threshold levels we can find the maturity level of given and review of this case Nidhi (2015), study Image
Processing and Object Detecion with OpenCV (open source computer vision library) an image can be captured
on the bases of its hue, saturation and color value (HSV) range. [1] that is the first step for researching related
Image processing for segmentation object and then Dameshwari Sahu,Ravindra Manohar(2017) invented
Application of image segmentation in mango fruit analysis using Hough transform using Image Processing tools
have been broadly utilized as a part of orgronomic field the mango fruit classification are valuable in grocery
store[2] .It was able detected mango fruit by Feature Extraction. Meanwhile Md. Rakib Hassan, Romana Rahman
Ema & Tajul Islam (2017), PL.Chithra and M.Henila(2017), 1SURAJ KHADE, 2PADMINI PANDHARE, 3SNEHA NAVALE,
AKULDEEP PATIL, 5VIJAY GAIKWAD(2016) study Color Image Segmentation using K-Means Clustering with RGB and
HSV Color Spaces make Segmentation of an image of fruit into different objects by K-MEAN Clustering [3]

bananas[5] and PL.Chithra and M.Henila can use Color components of an apple’s image are used for
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segmentation.[4] and Siddharth Mandgil, Shubham Ghatgel, Mangesh Khairnarl, KunalGurnanil, Prof. Amit
Hatekar2 (2018) also study Object Detection And Tracking Using Image Processing [6] but they was using OpenCV
on Raspberry Pi This paper presents an image sesmentation approach using K-means clustering technique based
on texture features from the fruit images.Defect segmentation is carried out into two stages. At first, Image was
clustered based on their texture and Extraction features, It’s can be captured on the bases of its hue, saturation
and color value (HSV). where the clustering processing is accomplished. Then draw rectangle on pixel that

detected.

Research’s objectives
The project is able to segmentaion bananas into different categories by analysing different of appearance

based on HSV values

Methodology

This paper has all step as follows. This paper have to capture live stream with camera. OpenCV provides a
very simple interface to this.It’s going to capture a video from the camera on Raspberry PI, convert it into
grayscale video and display it. Just a simple task to capture a video and It need to create a VideoCapture object
and Using the function imshow to display an image in a window. The window automatically fits to the image
size Then Using K-MEAN for Processing the frames. And converting the individual frame captured in the video
feed from BGR to HSV and making Image Segmentation is based on the ranges of Hue, Saturation,Intensity and
then the operation of thresholding for removing noise and making is used to detect the actual position of the

object and Draw Rectangle on pixel when detected and captured as file to storage

Input image form webcam

.

Extract HSV Color

.

Median feature and Threshold

.

Draw Rectangles and Capture

Fig 1 General block diagram
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Raspberry Pi is a pocket-sized microcomputer. Pi model 3b. These are its specs: -SoC: Broadcom BCM2837 .The
key feature of this model is that it has an inbuilt wireless module which reduces hardware. Raspbian OS is
specially available for Raspberry Pi, Raspbian comes out being the most userfriendly, best-looking, has the best
range of default software and optimized for the Raspberry Pi hardware. Raspbian is a free operating system

based on Debian (LINUX).[6]

Fig 2 Raspberry Pi

OpenCV ( open source computer vision library ) is programming functions mainly aimed at computer vision .
The library is written by C and C++ and provides interfaces for Python, Ruby, Matlab and other languages.
OpenCV library contains many math functions, It focuses on image processing [1] This paper is using OpenCV
that interfaces for Python 2.7.

HSV Color Space

HSV color space will be compatible for conduct with segmentation of rough color images. HSV color space has
a hex cone with three extensions where the middle vertical axis describes the intensity. H stand for Hue.Hue is
an the angle, which range is [0,2TT] comparative to angle 0 at red axis, 2 TT/3 at green axis, 4TT/3 at blue axis
and red again at 2TT. S represents Saturation, represents how authentic the hue is with respect to a white
section.and It can be concern of as the depth or integrity of color and is measured as a long range distance
from the middle axis with properties between 0 at the center and it is to 1 at the outer surface [13].that show in

figure 3
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Fig.3 HSV color space
Thresholding
Open Computer vision applications require an image segmentation-preprocessing algorithm as a first procedure.
The purpose of this step is that objects and background are, this segmentation process is based on the image
gray-level histogram.. Through this threshold, applied to the whole image, pixels whose gray levels exceed this

critical value are assigned to one set and the rest to the other.[1]

Fig 4 Thresholding

MEDIAN FILTER

Median measures the intensity level of pixel which separates

high value pixels from lower value pixels. It is also a type of order statistic filter. It works by selecting the middle
pixel value from the orderedset of values within the m x n neighborhood ‘W’ around thereference pixel. If mn
is the even number, the arithmeticaverage of the two values closest to the middle of theordered set is used

instead. It is represented as

f(x, y) = median{g(r,0)|(r,c) W} (1)
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This filter simply sorts all values within a window, finds the median value and replaces original pixel value with
the median value By choosing the range for Hue, Saturation and Value according to a particular color, we can

easily detect any color object.[4]

Research tools and methods
This Project use Raspberry pi and OpenCV technics for analyzing differently fruit by color and remote result

from Mobile via Internet

Analysis and Discussion
The project is able to segmentaion bananas into different categories by analysing different of appearance

based on HSV values of bananas skin’s color for enhancement

f‘Web Browser 1 l!J * ? v EOG% 2

vision .7.9 Shell* - 0 X
s 2 ‘ |
‘- P
VT
L’ RS 290, Yo T 42, TXTE OF
J ", Y e 48,9, Sy': 74, ‘x°: 13}
{ & A h*: 50.7, ‘y°: 73. ‘x': 5)
\J J ' 27.0, "y': 73, "% 5}
" i phis: 2208, "YhR 22, X% SF
' 2 RS 19y WIS #3L TXYE OF
\ s 52.7, ‘y': 73, "x°: 13}
4 RS 2Bl SY e A, XS 1Y
5 pt= 19:4; Yy 73; "x°: 73
w s 4445 Tyl 42, "X 5)
‘ br: 29.0, *y': 72, "x": 13)
phs 2204 Y 4%, “%ET 3%
B 19525 YT %, Xy 13
“ N — Bos 04,3y S¥ T T2s N B
{color’: “yellow”, "feund®': true, “rate"': 26.8, “y': 70, "X’z 1}
{:color’: °yellow®. “found”: True; ‘rate’: 20.4; “y': 72, *%x*: 1}
{'color': 'yellow', 'found': True, ‘rate': 49.4, 'y': 73, 'x': 1}
{*color”: °yellow®, “found®: True, °rate’: 33.6. ‘y': 71, °*x°: 1}
{f*color®: “yellow’. “found®: -True, °rate’s 19:8. "y°': 71, *x%: 1}

Fig.5 Detection
So detection of any object by the Raspberry Pi web cam is done on the basis on the various color schemes
values. [Fig 5] As the program was made just to detect the yellow color object, it does so very well and give in

output a thresholded image stream on the monitor
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Raspberry Pi +Webcam

Fig.6 Mobile Phone monitoring
In fig 6 we can remote watching the result by mobile phone after Raspberry pi detect the directly target fruit
and segmentation results using proposed approach of differently part segmentation of bananas fruit using HSV
color clustering technique.

Finding

1.00 0.92
0.90 0.83

0.80 0.75
0.70 0.67

0.60
0.50
0.40
0.30
0.20
0.10

0.00

Groupl Group2 Group3 Group4

Figure 7 Image detection rate
The graph in Fig 7 shows the response of the images detection to camera commands. The tests involved
48 times; The test subjects were make 4 groups and 12 different sample. Thus the test involved capture a total
of 50 times. Averge 85% captured were images detection correctly. When a command is not detection

correctly, the software ignores the command and does not transmit any signals to the device control modules.
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The accuracy of the detection can be affected by noises of image, light , and the blurring. These factors need

to be studied further in more details by conducting more tests

Conclusion and Recommendation

The main problem working with this project was as we developed part of program just for “Yellow” object
detection, whenever we want to detect any object with different color, we have to make changes, in the source
code for another color. The best solution for this problem to make our program flexible that we can make

changes the color of the object. Example Using this project to looking for fruit that is rotten.
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ABSTRACT

Air conditioning display and control system in the office with loT is used in general offices via the internet
network, without having to adjust anything on the original air conditioner. Development has two parts: 1) The
hardware part used the MCU ESPN 8266 node with the temperature, humidity detector (DHT11), and the LED
infrared lamp installed in front of the infrared receiver of the air conditioner, to send the infrared value that is
used to control the air conditioner. The status on-off and the temperature and humidity obtained from cooling
is stored to Firebase database. 2) The software development of applications was with JavaScript, users can turn
on-off and see the temperature and humidity values in realtime obtained from the Firebase database. The

result of the development allows the air conditioning control unit to turn on-off all of the air conditioners of
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the company in both on-site and off-site locations. Helping management to follow the energy saving policy of

the company effectively.
Keywords Air conditioning control / loT / javascript / Firebase
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IRrecvDemo | Arduino 1.8.8
File Edit Sketch Tools Help

IRrecvDemo

5
2
6

9 #include <IRremote.h>
10
11 int RECV_PIN = 11;
12
13 IRrecv irrecv(RECV_PIN);
14
15 'decode results results;
17 woid setup()
18 {
19 Serial.begin(9600);
20 // In case the interrupt driver crashes on setup, give a clue
21 // to the user what's going on.
22 Serial.println("Enabling IRin");
23 irrecv.enablelIRIn(); // Start the receiver
24 Serial.println("Enabled IRin");
25 [}

Biwveid loop() {

E if (irrecv.decode(sresults)) {
Serial.println(results.value, HEX);
irrecv.resume(); // Receive the next value

o W o

}
delay(100);
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Increasing Efficiency in Auto Door Lock Set Assembly Process
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%A Lock Sub Uag YA Actuator MNLANSATINTHEN 265.45 Fusiatalus Aandtandmanefie 285 Fusetilus vilvidedl

¥
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winonwhouasnadeliasauildnuusumssdn faumafedisausuumanafsssansamlunszuiuniwae
delsuanmudwanefiaald Tneduanmsfinwnszuiunmsihe Anvinat wagiessimyaein aniurinig
AATeRgReIRnINnanANUEgaT 7 Usen1s ihlugnsuuuseing Kaizen way ECRS mausuussusenaumie nMssa
NILUIMT MITAFLAATHIINNTEUIUNIMIINIIOVNULNL MIaRMIATIIaey wagnsliiedesdnshanuunun nmovds
mi‘U%JU‘LJEWT’m”Ii‘lJ‘iSLﬁunmgﬂﬂ%& w1 Srdsmandndiatudu 291,35 Gudedalus LazNsEUIMTY LT NS

anunsofuulinielu 6 Weuuas 3 Weou dwalienunsnansuyuasdld 1,357,920 vnsiel

ABSTRACT

This article is the integration between academic service, leamning and teaching, and research through Co-
operative Education by Project-Based Learning. The research is focused to increase the production efficiency of the
auto door lock set which compose of 2 key components: Lock Sub and Actuator. They can produce only 265.45
pieces per hour that below the target; 285 pieces per hour that cause employees to work overtime to produce the
auto door lock according to the production plan. The research proposes the alternatives to increase the efficiency of
the production process to meet the capacity target. This research starts by motion and time study to fine out the
bottlenecks. The 7 wastes principle is applied to analyse at the bottlenecks that bring to the improvement by Kaizen
and ECRS. The improvement includes combining processes, process balance with assigning represent work between

processes, decreasing checking, and using machines instead of employees. Time study is used again to evaluate time
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after the improvement. It is found that the capacity increase to 291.35 pieces per hour, and the processes with

investment have payback period in 6 and 3 months that can decrease labour cost to 1,357,920 baht per year.
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Increasing Efficency of Cutting Process in Aluminium Sheet Manufacturing for Reduce Waste
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Abstract

Cutting process in aluminium have 16 process, Flow process chart showed all process and cause
analysis by fish bond diagram. Waste of process come from process checking and measurement. Their affect job
order from measurement and non-system. Program is produced for check speck of job order and reduce waste
from measurement. Program will record all activity in line and link data from purchasing order and set standard.
Micro and Vernier caliper are measured in the process and send data to ERP database of cooperate. Program

will recheck data and show color visual control in black and red.

Keyword: Cutting Process in Aluminium, Work Study, Quality Tool, Record Program, Reduce Waste

th
Proceedings of the 17 International and National Conference on Engineering Education



mailto:bowwy2323@hotmail.com

(a8 )

unasuauldL
VANNITUALIVIAKA

ilesannszuaunsnogiilonuansnauny Tagiedesinsililunmsdnazdoddauamilunseuey uasld
wwdpadnsluntsenegiifionfidutu Vilinsiogiidoulifunudddovesgné fedndidevosgnéiusasidstoty
iy wsgesdufufifnuasfemununissdelndlun g fu shlfAedam aunuiseu vie shao
wiiulUluudasu Seilvdveadelunssuiumandaiuiu namavadesiunnmsiinsssimanvauartaded
Aeatose unuamisuan ldmiumanudiuivietufinammvestiymitietu viliuesanvmuestgmasunn
A esianisussynaly wiiduftsnsinutymidosuminiu ldawnsatasesuresdymld Wewwinnszuaunsda
ogiiflougnesnuuinsyaransiivinmsyiaunuagnagnios Flow Process Chart axkansiunsunssuILnIsinogiiion
wagyMsUTUUTINSEUINNSIENgu] ECRS  Alassiiisanaiugaiualunsyuiunisyhnuieuiisuneunis
USuUsauagndsnsuiulslasiiniestiomsindendefulusunsuidaiuiiosesiunsdiinnniaiesiieiniielina

avmInandunauiunsHAANAIAINNIRTIRaRUTeYAfUALIATEIUAYUALS
TgUITaIAvaINITITY

ieanaNugayUalunseuiunisinlanedu

ad
w|nsAnw

mifnwassillafnwinssuiunisdnegiiienwunn 0.1-3.0 dadwns lagldmaiansdnwinisvie (Work study)
msiiuTusndeyanisfinwinisiieuly Flow Process Chart m8sa1niuriin1siiasizinszuiunis manvsuas

UFuusslseansamlunssuiumsnie

th
Proceedings of the 17 International and National Conference on Engineering Education




nszUIUNIinegiiiey

= a . 2 = 3
3. DQULUIULHUNARALEILA

A 1 uananmnssuumsinegilideusiiulvg

VBULIAYBIUTEYINTUALNGUADDENS

v
a v

nuiteiifnwinszuiunsdnegiiflenvuinanunun 0.1-3.0 Tadwes wazsilunsihonuvesauanu 57 au ly

\winsinegililey Slit A

wsasdiafldlunisinusiusiudayalunisive
Flow Process Chart
Flow Process Chart LJupisisuansdunaunszuiuniswanegvazidon ilidesenisinszideya e

o L3

USuugenszuaunmseely lnedidydnvalunudunawiieglun1siienu n13sensy n15nsi9dou n15daiu waznisia3ou
gy
wxuiiMeUan
MR TeiuEugiiinaan Anndsauvsuasnavesdymnmswadaldiunalasidondymdesnszuilyssy
v a0 va 4 o Y a  aa ° - = & v 1 a o
awmemanimibiiAnlygm 90 au 1nTesdng Jaglunisadn Fnsvihauuazaug deaziiuisailngszauaiufniive

wamelunsdeuiudn

th
Proceedings of the 17 International and National Conference on Engineering Education




50 )

BnsusruTudeya

MIAUTIUTINTBLANTYUIUNITYNUARINMNIT IMAvBINTEUIUNSHBlU

2a5@eUaNINASeY . —| 3 . Sulusudanisuan QF04-06

v

5Un . Breaker ———| 4 amdeUingiu vive .Balance

1.91NANUALBINLATBY

\ 4

A

6. n5a3dauluiin

A4

7. sdludl > P > Se3 Fi
8.NAFDUNIITLAULATDY 9. 38U Finger
12 USudsrndaduiay e 11 ¥1.Material lUATDY 10 1¥1.Master Coil U Un

13 LUnLASDY Slit

y

1405398 UNUNY .

1@NA13QF04-06

v

WALINAINAIVANAUAIN #ID FINLD

v v

nen Slit Slit 99

15. 11 Material 2u1asineq Td 1D 71 Re coiler

v

16 dnawldwnseasnu .

v

17.1fULATDY ATIFDUNULAE

A
4

v

WANMNNAIUANAMNINYTE

Juiinaslutenans or14-03

wIwihmheheAIuANAMA N

A\ 4 \ 4

18 1h .Coil 71 Slit 455917 sPUTIEABERGAT Mat’l |4

v

19 Fuiminia Tag snaulduanmseudalnsiivluadadu

\ 4

nen Slit Slit

AN 2 A9n5InaTeInIEUILNISHAR

th
Proceedings of the 17 International and National Conference on Engineering Education



nsAaTzidayauaznIsulang

3meﬁ‘ﬂzymuamwL.qumit.tﬁlsuﬂfgmﬁu 2719 Flow Process Chart titeuanstuneuiiintulunszuiunsnan
N5USUUTINsEUIUNNMSINUIINNsAn¥IUlaenTIATIER ECRS
E = Eliminate vneds nsinduneunsioudildsndulunszuiunsesnly
C = Combine mnedls Mssauduneunsiedideiu eussudanamdeussulunmsvhauviniy
R = Rearrange ynetis nMsdnanunuludliivungauy

S = Simplify munefis USuugeasnismu viseasweunsalviglivinnulidetuy

M13197 1 fegaunuginszuiunisiva (Flow Process Chart) nsvuiumsdinegiliies

Yunaun1sUfiRY O |:> ) v
LidaTuay Fu +Coil _—e
,, /
2. failn T/
3. 040 i
4. fauiu Coil *
.24' |
5. wJagu ID T
6. lawnu ld+ID *
7. Jouanu
‘\\
—

8.QC 1Wmau
9.50 QC \¥mau e

9 LAULATD

A

10.QC WAy

11.99 QC 1¥Aau

12.90 Coil a4

13.QC WAy

14.59 QC 1¥A4U

15. 49l minin Tag. O<

o a v d | —
16. IoAvAUALNDTOE i

3734 7 1 5 3 1

th
Proceedings of the 17 International and National Conference on Engineering Education




52 )

5. NAN1SALEUIUIRY
5.1 AATIANANTZUIUNITVNU Flow Process Chart tiavengliiiudunaunisvinaulnasideadiuunniuain

WY 16 Tunaun1sinudy 30 Tumaun1svineu

M197197 2 wHugiinsyuiunsiva (Flow Process Chart) lunsguiunisdnegiiies

Junaun1TUJURNY O |:> :) V

1. Sulusuann Planning °

2. 979d0U Material aseuluds Planning 3ol o
3. \pdeude Material uiia3es Slit o

4. ¥nsuny Packing g

5 dalufiamulunudisivue °

6.9 Material sﬁu Un Coiler ®

7.41 Material 71 Un Coiler 11gnnaaiiiavinn1sas

WNAULATRY Slit

8. USumusAu wia Material dudanuluile pe

9.1d Fingker muapsveasluiin °

10.AuATes Wlasvegeanunusvann wdln we 2

Un

11.952989UN AVUINANUNADINTNID LY

th
Proceedings of the 17 International and National Conference on Engineering Education



M19197 4.2 unuiinszuunisiva (Flow Process Chart) Tunszuiunisdnegiiiiley (se)

12.50 QA LAY o
1315ty Scrap 71 Slit hifussiu ®

14.5ueSeq ®

1541 Material 1 Slit YUAR199191g67 Re Coiler [

16.4fuA5eq .

17957980 Material 1Juta9 1 e

18 1A ULASDY Ps ‘

19.n579d8U Material tJutqe 2 °
20.4AuA384 o |

21.9529@0U Material 1Juga 3 .

22 \Fup3ed o |

23.59 QA 1IR3 ~e
24.AANTABINUN °

25451 Slit Material fiaauduniuildudn sou 3 )|

26.9na89310 Re Coiler ®

27 s lukasileuseysgasden .

th
Proceedings of the 17 International and National Conference on Engineering Education




(54 )

M13199 4.2 unuginszuIunsiva (Flow Process Chart) Tunszuiunisdnegiiiiles (sie)

28 919U niN fin Tag .
1 /
29.8nlduan o |
\\\
30.9ULATENA T
374 16 5 6 2 1

5.2 MIlATgAuEuniiineUan msfinuisanvauazravesdymnisuadaliviuialaenisaisssyanmvendni

liAaTam 0 au 1ATesdng Tanlunisudn 38n1sviu Auansguseluil

. . ffeasnlu

NEELAMMIN
B Spec Fawtesdng ITEUNMINRIY

NEEUIUNISHER \
ﬁ’n-ﬂl?mn g Plan mu— fﬁ'N

I‘ . e ﬁu s lﬁua'luun
iy i
fuilion
ﬁﬁmmnanau\
MIRTAdEL \

sayFaiou m;bm'ﬂ Spec
;." weabineuiin r.z /Ill
f,l'/ / mu'lu'l&mmp

nulﬂunﬂu

wilsuinan

MR

\Aevdnndy / Al Spec

/
f
I

AT 3 kARILKLEIAIUAINITIAT IR IA RN SHER LT

th
Proceedings of the 17 International and National Conference on Engineering Education




Tunszuiumstuiinteyauuuiiald Excel Tunssuteyaaniaiesin uaglidiinnsuenussiamuazuansAidaund
Tsunsudiensiaaey uazduiinnisingnianldlunisantuneuimhiiiinanuianain TUsuNsuienTIaaey uay

Juiinn1snsiain Muansifiiaund wagaslylanlugunmislddaiununa

[ ——

Men ame.
Time :[14:47 |To| Start Job  Finish Job

P T Y TN r LT

AN 3 YN8 IUSHASUTILRTIFARULALTUTINA1INTIVIN

G

nstisdszansnnlunssuaunisdnegiilonvesuien Tndu Sumesiuduiua aeduistu S1in Wunsuszgnd
Audasunisliiedesdiovesgmaimnig teTinsievianvn uaziinustavamilunszuiunsnan Tneisusufnuain
wunnausuiaglatndn msiiinyszavsamlunszuiunisinegiiden neuusulsminauiviinisnsiaia axsean
wenUszLan vesnsintes Ingldarnnsiasdu uazgainly Job i Planning fieenly efllusunsumsiadey wagduiin

Andnlaungie ilininaunesade inudedu annisaadsiailuninsvaeuat 3NNENNURewmIIaaeuLedin

Y o [ ]

Coil BulnunAufuNInggIu vse WungnAmivua ndniinimeaessdlusunsutiglunisnsiaasy ilvndnaulsl

'
[ =

Aosrpensiaaey eswnlsunsunanspiuuinsgiudaau nstufindeyadidussuuunndu arndu mslssauld
szvulufindieaues wdannistdlusunsy mstufindeyailunisdudinaduszuu nsaanisdauiianain neu

YSuuamsinnulifinmsudaseunnifuaiuinsgiu silandnauiauianiuuinsgiudeluauay Coil naswninig

naaeddlusunsy WensiadAmiiuuinsgiuasinisuiadon vilindnauudsdymiuimiing uwasvnganisndnla

v a0

i Msieseianna il dudndaeuliviudgna ngldunudainsan wuidadendniviiliiinnisnandusn

Y

v ¥
[

Taivfuiiu fie dumeunisniadeululandn mswduduneuiididglunsdunulinsinuiddevegndi

th
Proceedings of the 17 International and National Conference on Engineering Education



56 )

JaLauBLUL

Tunszuiunisanaeeglidendunszuiunsaumdsedeas lianusaniagyinisnanduilugduuuiasuun
weaduladegnuiulsslusunssurunisununisiddeyadeiiavluansnt dsazarunsavirluiadelulagdes

Amuananasgulussazswaiudugudeyaiiemeiiay TadeyasenuidaUsuiald

@NEN5D19D9

Supawat Mekboon. and Jeerawat Plongmai(2016) .Defects reduction in metalparts productionprocess

(On-line),Avilable:http// www.tci-thaijo.org

Paiton Pakaraaung (2012).Increasing efficiency of production process using leantechnique:A case
study of concrete block production process (On-line). Avilable:http//www.repository.rmutt.ac.th
Alanssas A3AManns(2009). MafiuszavsnnidinssanlaensNLITTUsEAS AW

(On- line). Avilable:http//www.eprints.utcc.ac.th

th
Proceedings of the 17 International and National Conference on Engineering Education


http://www.tci-thaijo.org/

nmsUTuUasusUsuumMsaaululuuMsIRaansasuTeIvInTiasziiesinivesans
AAINTIUANEAT WAINIRUNATUIATNRIUAT
Modification of outcome-based learning for basic circuit analysis course in faculty of
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The objective of this paper is to propose the outcome-based learning on student-centered education

using activity-based and problem-based learning on course of basic circuit analysis for engineering

undergraduates

Keywords: Basic circuit analysis; Outcome-based Education; Active Learning; Problem-based learning; Hard skills;
Soft skills

unauuIdY
naNNsuaIUAKA (Rationale)

lutagdudnfny) Ingnssunisiseudsunlasniiuunn wu au1siunisiseuanas waslidedininaieuen

- - =

WhisfiSeulddeaninsdwidete uazdefineaduq vlinisdeunisasulugvuuuiiuiyddanuslneetatsdidu

v

AUENA1 (Input-based Education) #wdiasudunuussenaiiissrufodlagldauiidilvlitudisouinihnsuils Aanu

wazdin1sianaansannisaeuLissegaieiueaaglimunganiunsiseunsaeululagiu

th
Proceedings of the 17 International and National Conference on Engineering Education




58 )

v

nsissunsaeulueuanazinisaeusyly  Fwangquninetdetuiilulssmeasuusunssuiunsnsiseuns
goulutnwalindunsSeuluguuuu Outcome-based Education &sjuiuunsseuiuiugaeuiasdantdianssuniag

fumnsnaiy nseenuuufanssuiiviainvate wewiulidseulugudnans uazddmsindunisseus Weisazrinisusu

Py

msaouduluguuuu Outcome-based Education Sndusipadilaneuirdessls aunsosrazulinai
Outcome-based Education [1-2] fia nssaining wienadns veansAnulaeliiseuduaudnans Js01915¢
2 = 1% I & a A aa o § Yy , v edY v
wluddansruiunisiBous uaznisusseeiagnaneidufianssy wiedsnmislunsiigFeulugradnsinudmangld ¥

n3i38u3e1vliannIsuTIEIBEIunis (Lecture-based Learning) Useneudunisiseuilasldfanssunsenisasile

aaa

URUR (Activity-based Learning) #iiisnsuazinailasisquinune lnedsfiddyiigade n1slddymilugunisseus
(Problem-based Learning) n1svilasasnudugiulunisious (Project-based Leaming) waznisieuilaenisuinis

Faay (Service Learning) #eduusitdu Activity-based Learning %38 Active leamning AluinSasiiotellin n1sdnwi

Y

Qdmaa‘wé (Outcome-based Education) 9@y

o

nnUsEasnveaniside (Purpose)
Aapuazdonadmunenowdn wadns (Outcome) vadivifesrlsgu lusedunisinsenisasinii desnis

Outcome wualuaesdiufie druusnfe Hard skill daugiFeuaunsadilanssuiunisAnimszisasiiiilagld ng

v A

vosleviu nguosnesenil 3 asziuuuluna wazwe 1edsazifuiiugiulunisiseudideduy wazdudiaasio Soft

Y

v
LYY

skill fatiu Jiseuanunsaiausuiudunguld fanuamsalunmsiiaueranuiduaimihtussulagUssaunadise

(HisUsednSua wazdseansnmianuaiunsalunisidneuiudswaunndeduiiedaouss Outcome  1iudafidn

I

nszvumsdeulidenadosiioliszaunadiiamuiinaly ersagldianssulumainnaneguuuuidu Active learning Ll

= o 1 @ ' o

sEAULSeu Megadue1vssinligiseudunguvitland vielinsudatuiurinland nsauneuseninadaou was

q

)

q

Seumalaiudu Active leaming JULUUTEN WiiBEENNMSUTIENE Fe3UuUUT09ITIAUIAINTTY 91998TanynEiIaig

eXe

MEBug e Wesmnduindidesedenssuiunsin Sieszieiendnns wasngud] Miinnsaaunis uiaunns

stunsaeudsluliegluguuuunisviessndudiulng feseondeainudila waznisuddymland Wewsiilonansss

VY

winiulumnldszeznatlunsussesuiuhbigiseunaanuaulavievinaud Jsdndudesdinisusulslaglii Active

Y

learning 1aNMIENTEAUNTSEUS IR ULLSEY

ntludledeuiianuiwasidilalung uasngufiiuguudinaunsaivzludssandldlunisiseuluilenisnluum

v

dnqlUld wu nqufunvesiiuuazueiiu 1meseyiussusuTviluar duduiaes Mmsliasiziasiifinssuaadudie

Treunaweidedisou danuiiiugruiismenszanunsafivsifiunisiseusluguuuuduldigu Problem-based Learning

3

wae Project-based Learning 9znuinnisiseusluguuuuiivastegiennanuudmnniluidelumddmnssulaih fiseu
Sludesdanuiiugummgefifuneuluseduniifesamnsouniledym wazidladinuesduniiannisious
Tuwuu Problem-based Learning luvasifigniufaiunsasenuuuisasuiossuuaiuay fesdilldlunisadelasanu

mﬂmiﬁ'ﬁmﬂmwu Project-based Learning

th
Proceedings of the 17 International and National Conference on Engineering Education



35n13@nY1 (Methodology)
ASRAILINISISBUNITRUTDINMINeaunAluladuniuasiunegrsaiias lngluunaiuagnanifuanizns
WaunsiseunisaeuanzluseInsiase s Tudiasusuauied 2558 nseunisaeudsegluguuuu

Input-based Education aie1asdfaeulugudnarslunisSeunisaeulagldnisilsussens(Lecture-based Learning)

Y

¥

FAmmsiesgisesiiin Widniuguvesin@nuimassuluih shliifFeududuunn Ieilideutsesnidu
naneviedseu IngudazvioaseudrionansdlasuussensulnvaunIsaeunaennIANIsAne Ingudasioaasddiuiu
tnfinwirenInnsguszana 120auseenasd 1au Tasfornsdaouinivatenu nsdanszuiunisaou asiinsuser
o1sdianuile fvuadomnisaou suuagUuuunsUssiiung uazn1seendeasufildaeuiauiu Tnonisussifiuay
Timsasudaifou wadusounainia wasUareniaifietona nuiiludiusn nmsaeuludnuasdsslduadnsihimela

WennninAnwianuadla wasllaundiunisseuninnitudagdu wanisusedivainnisaeunudn ludelving 9w

36

Anwififauannsalunsiesgiasiiilddulumuijom b SganuansGeuaisvestuiFou (Class GPA) uay
SrunuthAnuiiesiuuaeulfiiunimilanasededioes

sounlud 2559 Falafinisusuguuuulagld maamnnseuslagldfianssy (Activity-based Learning) sauffunis
WU3818 (Lecture-based Learning) lngdin1susudruiutindnwinevounde 50auno019158 1au dnanssulureasou
\A31N15UTIE Iunskenguduaiwideitnaulansnuimnssundaninauendhdudou mmsviland msaeuges
wazdaiinslfiniesiiotn nioutunssorsasliflidndnuldifunadndiieutunquifSeouluvazusseededun

Snitadafinnsiiuiesaauiivee (tutorial classroom) Wunisasuisiiiavinlang waziunaianisinsizdd leiinisusuan

o

AzLUUFaUNaNINTA wazUatenimas lnsuniindunzuuuludiuvesfanssuiiindunluiosiouiionssquindnwd

AMSANPUNAALLUUFDUIINATABUNANNIANISANYT Lagdnragauiavdnsutn@nuivnaziuulanininaedslae

L P

WugouiuguntnAnwdalididnle vsediauduau Fannuanisuszivainmsasulataniansfnyimuinind@nwnfivia

1Y

Joaourzninfuaosnguatedaau Aevhdeaould duvihdeaaulils wuidnAnwdivihlalatu unveslifidausauiu

AanssuluniodSey waroIFaUNLALLA

o
[V [

satiuludnisfine 2560 sladaguuuunisseunmsaeuluwuunsaadmung vienadns venisAnwlagli

= < '3

. 2 A 2 & o & v o = ¢
Beuduaugnans (outcome-based education) IngwUaludTunauAs N15HINAaNS(Outcome) FxABIAITaRINaNe

Y

e

auladuitu Nugruenudvesnguiiseulsianilen uazanududeuvedivimunzaniunavsell Aunmvasaeu

U

Tuduian aujuw wazanuldla e1asdluseduumivendeiinnud wazaruauisalunisaienenaunnay u
NN3ERUKUY Outcome faen1sn1sldlaienveiaugiouynaulilugnadns (Outcome) 93v1iiAT1eRaeasindnling

Outcome Va3 Iansdufe

Yy v

LHard skill iielvgiseuaunsadnlanssuiunisindingiennastnilaeld nguaslediu ngresmasveniis

U

a 3 et 1 a [ A4 a a
Anziwuulueg waslue lidnaduiugnlunsSeusluundaly vielndug

th
Proceedings of the 17 International and National Conference on Engineering Education




60 )

2.Soft skill Wieliigisouanunsavinusndudunguld Sanuauisalunisiiaueranuiidupimihdusoulag
Uszaunadusadinnuansatunisdearsdaiiiaueviiugiladila
VBULIAURIUTEIINTUALNANMDE

fimsimuaguuuunisaeulasidunadns  (Outcome) lagld n1susssns  (Lecture-based Learning)sanfiy

@

Activity-based Learning uag Problem-based learning ﬂﬁ

Py
s

1. fimsusudwalinAnwiderieunie 50 ausievies uusnguinfnwisendu 5 nau nquag 10 Au wazdionasdiaes
Uszdngu 1 aufiersstisuuzihindnviileifinmanuniodoasds luudazviosdienansd 5 au unumvesenansdas
ynthiidudaouussseaduiululuudasiate uanduorasdfifssssdusasnguifiowusih nouteasds e
nszAuliiAnnsiTeus

2. NM5anassatuAunisasy wuseeniuassdiu Aediuusseneilieont wazdruianssuluiessou Ineusudnsidiu

v v ¥
v v A

gl Tu 1AunIsSeuiiiaan 2 9alug 30un? wuadu nsussene 45-60 widuiuienluksazasaaiiwias 1 alus
30w WdmsuyinAanssuftvualdluksazdlannt aziuldiniainsassdinarunsausuinnseanluadiulafle
FuivUTiauilevinisiseu tilanududeusiaeieddialunseSuieuudu vsesduuuvesianssufiensaylding
1NNUDLLANAIIY
a A A @ ¥ a o

wseslafldlumaiusiurudeyalunisive

a a = i o ~ & a | o ¢
UALLIUNVDNATDILDNITIUNITNAADI Aakandlunns1en 1 Tudannvesnisiseunisaauluwsazduay Tu 1 Ana

'
a

A5ANY dmsutin@nwgula 1 3w EECC0210

A15199 1 svazidunvedilemussensuaznisueuniiefanssululnazduninelunesussens

Umnin Wemusseneuaziuzii (1 4alus)

1 1.1 udanaeinmsUszidiunanisieu (15 und)
1.2 wuzthamynvensasiih wasdingds Mifeadesiuasaslih (15 wifl)
1.3 Uinauiiugrunmalndi gunsalwendinl gunsalwia@il unasinedassuarlidasy (Usvgndldlunasvens wagdua) (1 4ilu)

Wi 399 Usinauiiugiumalnti v, 1 uas TesluBeidalnd wdanu uaziiu anmdilalunsiausnamalaih

o o & ° o
dUnvin Wemussenewaziuzii (1 4alus)
1(si9) wauyneny dusuianssuludavidaly way dUa1vi 6

Lo
Ao &

1.4 ueumneideiansaman (@idemasardestuidomduamid 1)
TiusaenguluAne ierausluduamini Tnefl o fidosssdingu Iiiuusi uastaiausuusTnaivdedl
1.4.1 evwudilalunsiausinamaliih (Usyq uwsadu nszua)
142 mudenldindosiletn Usinasitugiumalaiiy
1.4.3 n15\ien Battery uay AuaNTR C rate
1.4.4 psfadlii:iiinends iRamsienyu magaaimnsu
145 mafwanavenaisueniauasdinh dmiuiiinerd
1.5 ueunuefianssuieiu name plate (aakazAumig)
indodldluiin
919138z §796713 name plate lupuSew udweunugliusasngs Tuw name plate ioundadulond luduaminly Taenguiia
nou Axgndulage1ansd
1.6 waumnevate problem-based (WuFomdsenmy) ludumna
Taelsiusiaznay Tnelinaludnu 1 iou Tneliusasnduminaueludunwid 6

1.6.1 WAUAUANUIUAIMNSTInUAEN SN FU

th
Proceedings of the 17 International and National Conference on Engineering Education




1.6.2 wnlinvesmislandanulwiuasuramdsnuluouian
1.6.3 msldwasulihluiiuinelduasuuinansuimsinng
1.6.4 AMUANAIYRMENIINIEDN

1.6.5 walulagld/aduanu lunmsiauy/ahmdeunaden

2 2.1 puaniivecivesdudu ngueddeiu ngreaaesvond twwsifuniusynsy wazauy ney (Uszgniduuiaussiu wasudanssue
Tiesunweglungudon)

2.2 veuiideRanssundnliwiaznguludine WetiaueludUanvivi

Toeil o Midssszdingy Wisuuz Tutae 1 fUanidl we. agludnunduai
2.2.1 msUalaszuulasainsuuudaluiRvewiaenlnauu
2.2.2 lllumination fuataviasnlu
223 Msdenvuneangiisnnzansu load uasdnming
2.2.4 m3\@encircuit breaker LLazLﬂ%aaﬁ@M%’a
225 MsUsvgndliheasitugiu fu embedded

(MsulasaAdneatlulouzaon)

a B a v in o PE
AFIATIEISATUUUTUA (Lillﬂ?ﬂﬂ’ﬁLLﬂﬁ%WW?Qﬂim%ﬂ??MzWuﬁ?u)

MFATIZINNITUUVLY (FRNnsuiTynsesildanuiiugi)

<

Usgananunnduanin 2 3 uay 4

N | AW

ngufunmsiiudou (unsdl fuvdsdrenfinnudladwinguy
ngufunvesituuazuesiu

* e Asiiinegnedl simplify 1109 sz wel. §aliieu AC drcuit

7 1aveeUuenlilsgauaf uagn1suszgndldas salulis n1seudeya data sheet

8 dsginanuivite 27

AUNaNNA

9 9.1 gunsalavaundnudunionh wazdufiuszy (endogrensldnu C Llunmdmnssiliih wu uwdssussiuuuuainds uazduy)
9.2 wpunueife outcome-based (WuadenszuIuNTeuy waradesvuuauAnaseassd) lneliudazngu laglinailud@nw 1
wou lagliusazndguinausludund 13

Tang (Fenegndlaognamil il usazngu awnsadendils)

galnUnnasnlnagly 10 und

“galnUnszuusatslyd 30 wiit

< & 3 o a . @ v v q v ' a a 51 9 ' P Yo 5

Wunsadanduuuornnudesniswie solution Wusda wédli nqu uw.a. lAndinszidinzeenuuuyadingnn tnsandenldianaunsal

oglstne Ieegnsdasy Iaglaifidediin weld w.e. lavihauswduadisssvuanudn Aaludfuinsuasaufnadneasss wiindalandas

& ca - ' & : o ' ' Y o a a o ° v

Wulandiiguiloudnneidusssua wilunsiiaueveausasngy ssdeslununmeSursuuianudatuniseenuuy ndnnisvie lagld
a

wralumlnnsauiniuanufnadsassd visl veuwavedlangiifvuautu ngu we. aansavzveewasiiininilaidy (function)

&y < v o a @ @
958 W93 (feature) 1% iipuanLuIANNARLAYANEANUBIN 1A 1Bg

10 MTAATITINARDUALDIUBINATOURUTINs (1) laifumasdng DC

11 AFTIATIBINANDUAUDIUDINITOURUNUTS (2) Tlunasane DC

12 wuzi NSIATITINANDUALDIVDINATOURUARD

(eSungranaUauesitauLUUSlBuuNdde nuULAINg)

13 MIATIEIRIMEIBawes (1)

14 MTNATITINRIMEIDIETs (2)

15 15.1 seasbilihnszuaady 3 wawuuauna, mstigliihaumavesnisiuiduwuuanua wazvilana, A RMS(hisesiiga), wWisuidley
1P f1U 3P (M1 VL,VP,IL,IP) ensiegnanisasldanuuamesanuwa (data sheet motor 3P)
*pemuuananmui mslwihuasmvad deununduagassau udinduuniiauediious

15.2 Ussananuiide 8-14

(luesfiinng)

th
Proceedings of the 17 International and National Conference on Engineering Education




62 )

Basiususudeya

v
= =

AvLUUTIInveivarAnly 100 Azuuw (100%) lnednidasiinisaeuiiivanuidouussens wasamuidoy
UFtAns luunanuiazndmiianiznisufuuaimsaeuanzludmauiiouussens Tnsasulsnsuuudmiunisaey
Tawauazionssudu 75 azuuy uazaziuuannsiinismaasduiesufifinig 25 azwuu vy 100 Azwuy
swazBunvesnisinzuunluioussens wasinasnisUssfiunaianssuluiosussens fauanslunisned 2

A19°9% 2 TNNTBUATLUUNITIANGTIN 100 AzLLU (100%)

1.U35818 WAz NANTIU 75AZHUY 1.1.1 @9UNanIA 15AzHu

* lifimguuunisidnvieniou sz avids | 1.1.2 @oudaisnia 20agiuu

lluegluavuuuras active learning wag | 1.1.3 Aanssudndsy problem based wag outcome based 11 2 afs: 20nzmuu (Heudey
problem-based assessment AANAA WAz Noudaulalenia)

1.1.4 A9n954 active learning iy outcome based 8 afa (Renssumdnuazses 5 A

AINTINNATIZH9TT 3 AFY) : 20 ATLUY

2.4{U0RN5 25 Az 2.1 duUiRng Hardwarel5azuuy

*hiffazuuunsidfeaiou mswasiuy | 211 navmaoreannsTie diefigainannmgud uaginiinuenisliiedesia T 6 nsneass
wldnnnsmeasafiornsdlinsalu 2.2 dwUjiims Software 10AzULY

VU 22.1 MlUsunsudinsizingastaill wu LT SPICE, OrCAD 17.2 Lite Lfiednansnisvineu

(Simulation) 29959 ladmMeie WisunarneuaINNITIaeINITieu amuidefiseu

ASIATITNTDUALATLUANA

Y
ndeituulinaifian1siwuIn1sieuan Input-based Education lugnisiseusuuy Outcome-based
Education uanaxan1sAnuluudazUnisfinyisaudtng. 2558 auiis 2560 fann51ei 3 lnegrudeyaiiuSeuiieud
Iungiseulnafesiuluwiasy asaanadieziunluidazinge wavduaugiseu Indnwiwa.) Alansatugiey

nU

A5 3 FPEU Uarduudiseu(a) Naeuldluldazinge

NaN13seL 2558 2559 2560
WU A, 247 I U.A. 224 U WA, 235
N30 4 WY 4 T U, 4 T U,
asuuy | wadlld | azuuy adils aruuy | adildinge
R0 R0
A 80-100 5 88-100 14 90-100 11
B+ 71-80 14 78-87 27 81-89 a4
B 61-70 26 68-77 40 71-80 62
C+ 51-60 a7 58-67 44 62-70 57
C 41-50 71 48-57 54 53-61 25
D+ 34-40 38 38-47 35 43-52 17
D 26-33 29 28-37 7 33-42 4
F 0-25 17 0-27 3 0-32 15
CLASS GPA 1.99 2.45 2.58

th
Proceedings of the 17 International and National Conference on Engineering Education




YaAuny (Finding)

SNa o i q'

azuuuTiiudiey duandumsied 4 wuidasiuueds (MEAN) GufuriedefiamnanuavesfFouiamn
TneArpzuuuadsludiuvesjiinis/aoudos/menu/Amnssunaioudivaudmsdnudiaioguieuduiosie
Aonssudumainunudungy dudiedslunisaeunasnia uazUatsninaziiuléindnisd nwn 2559 wag 2560
AedsazagusTanal 50% dannd 2558 Fauanslunisned 4 awiulsdinnsaeudifinsldfanssuiielvisoulldusiy
TunsiSeuussens Wivinland flaesgesavnseiuly diisusumilsdouaraunimenuies #1993 nn1saaululuy Input-
based Education 7lall#finsAamunanisdousvesiFowiily fifsudnlnglifldusnilunsSounisasy wifnui

U

definsannauazazuuuaay lunsussenellenivilesasagyhlidSeuuisdiuldliauls azuuuludiuiiuiulan

o v
o o

uugNaeuandaiunTuilemnliinsiniRanssukarnsaeuusIee BeiseunguilavieglunnUnisfny Ay
Hapumsazdesian s mInseuIunsSeuiivanzan lunifulunsedesiuly wsuaidiiinvinwenisiseuined

auadlarig LagANUTURATE TR THURBN1IISEY

A1571994 WSsuguazuuNadnswRara1u 3 Unsanw

s | 9 Avuu | wWeddud | Ay | mzwu | MEAN | Stand
msfn | wiu (100%) W | u ard
¥l Vi U GRGL devia

GTIW tion
an (S.D)

U§jURnns/ 2558 | 25 25 0 25 | 2287 | 365

douLon/ 2559 40 40 0 40 35.82 5.30

31891/ 2560 65 65 0 63 51.04 11.42

fanssunis

Souy

dOUNANNIA 2558 50 25 0 25 543 4.54
2559 50 25 0 24 11.11 7.06
2560 60 15 0 15 6.54 4.48

daulany 2558 50 50 0 49 18.35 10.75

a1a 2559 60 35 0 33.25 14.70 7.45
2560 50 20 0 20 9.87 5.79

ATLUUIIN 2558 125 100 0 94 46.83 15.57
2559 150 100 0 97 61.65 16.31
2560 175 100 0 95 67.50 18.14

d3U (Conclusion)

P v

sULuuNIRBLsLUUdmaansiuAInssumMseuslukuusie imangan dunaeinisianaiasld luuiafanssy

N

aunsansziunsseuivesiseu lnedTngUsrasdiiiodnauenisusuilisuguuuunisasuainipuildonansdidu

Audnanangiuuuugmadnsiduduinfnvidugudnansuiunmsdeuiidefanssunasnisiseuiantym

th
Proceedings of the 17 International and National Conference on Engineering Education




(64 |

Jarauanuy (Recommendation)

dielAnAnudilannduluigmsilelunside arstinsatvayuielvilifianainisaeuiiaenadasiumalulagiy

U290y waznmisanliunisegsoillosliiinyse@nsamunniu
v a
318N1587989

[1] U3eyeyr wugdiesna, “n1sfnwiiyanadns (Outcome-based Education) leefisewugudnats”, 1onais
UsNoUnN15UTI8N81503 “Active-Based Learning : What, Why and How?” Wazl309 “workshop : How to

Implement Active-Based Learning in Your Classroom?”, uinanenaendedll, 1 wwieu 2558.

[2] giou LUganaiving, “UuInnn1sinNaluy outcome-based Assessment”, http://quality.sc.mahidol.ac.th/wp-

content/uploads/2016/03/Outcome Based Assessment_by Suwat 2017.pdf, anineduiing, 2560.

[3] Usegns nvanssa, “nsnuimsssadnslagldnisinuadnsuuy KAPIS dwsuneivinsinsgisasiniivesams
AAINTIUANENS UNINeaeAlUladunuas”, Engineering Transactions(Group B), Vol.21, No.1(44), Jannuary-

June, 2018.

th
Proceedings of the 17 International and National Conference on Engineering Education



1% 1
msammunu"lumswman

Cost Reduction in Coffee Delivery

lwgysd ASlowns * algiunt viuline” digydl Jemingnd’
PAITOON SIRI—O—RANl*, NATTANAN TANNITADZ, NUTTAWUT WONGSUF‘TAWEE3
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A paitoonsir@pim.ac.th1*, chomviewZSlO@gmail.com2, nu’ctavvutwon@pim.ac.‘th3

uNAnge
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$1u Msgeznesinlunsvudsduan 1,222 Alawns/iu mndunulunisyudeniudadugast 5 vim/Alawns usem
fegrsdidunulunisvudsdud 6,100 vy Mduiedunisandunilunsudsdudldhnsulsadumans
yudslaglilusunsudisagy iesenuuudumdlunsvudsivanga

HAIINNTUTUUTHNUIIENUTNAATLEENIINTVUARINLAY 1,222 Alawns/Tu anaunde 879 Alaluns/iu anad
28.06% uazanduyuMITLAELA 1,715 Um/du msdaidumanisvudanudng B ivanzanaansatisanduyuly

mMsvudsadlayUseuna 600,000 Un/A
ey MIdaLdumansuds Mmsaasuyulunisuuds msvudniu

ABSTRACT

This research aims to reduce the cost of transporting coffee to the branch of the sample company by
arranging the appropriate transportation route. In each day, the sample company uses 8 cars to transport coffee
to 95 stores. The total distance for transportation is 1,222 km/day. If the cost of transport coffee is 5 baht/Km,
the sample company had transportation costs 6,100 baht/day. Therefore, to reduce the cost of transportation,
the transportation routes has been improved by using the package software to design the optimal
transportation routes.

As a result of the improvement, it was found that can be reduced transportation distance from 1,222
km/day to 879 km/day was reduced by 28.06% and the cost of transportation was reduced to 1,715 baht/day.
The arrangement of coffee transportation routes can be reduced the cost of transportation about 600,000 baht

/ year.

Keywords: Routing Management, Cost Reduction in Transportation, Coffee Transportation
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ABSTRACT

Nowadays, the industries of technology have grown according to Thailand's policy. One of the most
popular skill is programming that include many people to work. The computer programming skill needs to solve
problems. Programming skills can be learned and improved by training and solved problems in many times. The
problem based learning is acceptable to learning by doing such as games or competition. This article is
proposed the problem based learning in computer programming using basic microcontroller to enhance critical
thinking skills and algorithm skills. And student will be understanding the operation of the microcontroller and

increasing the ability to use more powerful devices in the future.

Keywords: Computer Programming, Microcontroller, Education
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ABSTRACT

The purpose of this paper is to study the effects of instruction through Project-based learning with Self-
directed Learning in New Media: Ideas and Applications subject and of teaching and learning that are
appropriated for students in the 21st century. By the way, the researcher put self-directed learning technique to
help the instruction learning. Moreover, New Media: Ideas and Applications subject had design learning process
without examination but using Rubric evaluation to be the result of students learning process. This evaluation is

divided into four aspects:
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1) Creativity 2) Adaptations/Applications 3) Technology and 4) Presentation. With evaluation concept is
using criteria based on the holistic rubric of Craig Murray Butler.

The research of this paper concluded that, self- direct learning is variation in the same direction with using rubric
evaluation. The group of sample from Self-direct leaming resulted in a good criterion, they are able to reach and develop the
project expectation and able to solve the problem well. In conclusion, the instructor for Self-directed learning must start from
students who are committing to study, having Self-discipline, and having responsibilities. These will lead to build culture of

learning which sustainable in efficiency.
Keywords: Project-based learning, Self-directed Learning, Instruction, Education
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Construction of Radiator Leak Testing Machine Controlled by PLC
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Abstract

This paper presents a project-based learning via Siam University cooperative education with focus on a
case study of a design and construction of a radiator leak testing machine controlled by PLC. The machine was
designed and constructed to solve a problem caused by human error in checking the leak of the radiator in a
production line of CH Autopart Company Limited. Firstly, the cooperative education system of department of
electrical engineering, faculty of engineering, Siam University is proposed concisely. Thereafter, the details of the
radiator leak testing machine are proposed. The machine was designed using dry testing method. The test is
accomplished by applying a pressurized air through the enclosed radiator, the pressurized air in the radiator is
measured and monitored. It is noted that if the pressure increases uniformly in the radiator, that means the

radiator does not leak. But if the pressure suddenly drops that means the radiator has a leak, then it will be

th
Proceedings of the 17 International and National Conference on Engineering Education



mailto:yongyuth.nar@siam.edu
mailto:wipavan.nar@siam.edu

90 )

returned to be fixed. The procedure started from the design of mechanical construction of the machine. The
interfacing between PLC and input/output devices was designed and installed. Then, the PLC instruction set

were programmed. The test results of the prototype can be satisfactory.

Keywords: Cooperative Education, Project-Based Learning, Radiator Leak Testing Machine, PLC
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Abstract

This research was to study the problem of releasing the defective residential units (unit) to the real
estate development. The analysis of outgoing quality inspection obtained from the company’s in the case study
showed that it was due to the cause of transferring the nonconforming unit to the customer. Since, the number
of the nonconforming unit was within the average outgoing quality limit (AOQL), inspection errors were
eliminated from the cause. The study also showed that 43% of total units were nonconforming units and 39%
of total units were caused by the nonconforming of architectural work. The case study of cracked walls was
selected as a representative to analyse the existing construction process. The analysis of flow diagrams and 5
why principle were adopted and showed that the cause of nonconforming of architectural work was from

employees who did not have adequate knowledge of work and detailed work procedures. The root causes
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revealed no recruitment criteria and monitor of the construction. Accordingly, the countermeasure was
established to improve the standard work by setting up the recruitment criteria and quality tracking activities.
After implementing the improved standard work, the nonconforming unit approximately reduce from 43% to

31% of total units.
Keywords : Architecture, Systematic Quality Control, Real Estate
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Regression Analysis: Crack versus Tool, Method, Position

Method

Categorical predictor coding (1, 0)

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Regression 6 15.8257 63762 28.61 0.000
Tool 1 0.0031 00309 0.03 0.855
Method 3 11.9868 99561 43.34 0.000
Position 2 0.8941 44706 4.85 0.009
Error 136 12.5379 09219
Lack-of-Fit 8 1.0143 12678 1.41 0.199
Pure Error 128 11.5237 09003
Total 142 28.3636
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Model Summary
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The Development of Instrument for Printing Industry According to The Project Cooperative

Education of Student Institute of Printing Engineering Faculty of Engineering Siam University
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AdnAny : wseaingewiyy, Tuudiud, Tuknens, insesiiuneanian

ABSTRACT
This paper presents the development of the packing gauge of plate cylinder and blanket cylinder in
printing press. Collaboration between Printing Engineering Institute of Printing Engineering Faculty of Engineering
Siam University in conjunction with S.M. Graphic Center Co., LTD. Research’s objective for develop the packing
gauge that are manufactured locally instead of importing from foreign countries. By designing and creating
prototype packing gauge to test the quality of press. This is to compare the printing quality between the first
printing which measures the value of the rubber blanket and did not set up the distance of the blanket packing

and the second printing which adjusts of blanket for the equal distance of the blanket for all cylinders. Findings
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of the first printing showed that the mark of 4 color out of register compared with the second printing, mark of
4 color perfect register printing quality higher. The expert evaluation they got a mean at 4.62 and standard

deviation at 0.53 both are a good criterion.

Keyword : Packing gauge, Plate cylinder, Blanket cylinder, Offset printing press

unaguauIdY

naNNSUaLIUANA (Rationale)

o

gnamnIsUMINARdsiuisessuuoernduduiuguid Ayvesssuunmsiansianiluuas nsfuiuuussy

17 q

Aouat YagtunsiiuilussuvlitununmanuiaianTukas fesaan siuinuiuiiideannisnaassiunanusuuls

a

WINTFATENMNVANAAINNTTOMUU (Packing) ABNISUTUALSINANUNTMINE AU UTIENEALATOINUNI VLA LielY

Y

'
o a =

amanlukiiuianenealudiludienawaganludensludsiagiuililananinuinign n1susususanaiunli

q q

wigautwilagnsaonLHuTo MU UNTEA T auHunaainlildulfinsiuazinens lnedesinAinunuives

WURLALAEANET19MEY FIAUIUMANURUIVDINUTDIMYY INTLTdenuNLTomMYLNTAUnuInuAnmual Tuaaldld

[

Tauinuikasinens anmeidesinasewmyuraduiuikagludieuiedoinisiAninlaunAuiumsses somyunvi
TiAausanausnuily (nip) MwsgauldiliiAnnsiasing (Slun [1] Wesheuiuinenneutluvieunludieslddn

Anuvruesglilasiiveshiva vilimsiuaiauruvene 1 auasuINAUANININ YD R UTBMYY Wathinely

LY

puAUlLwAIRILARaLEUE g9z RN YINALEUENg19UNaIwAUalUmnlsduasns1ulalaenisTnn seweSasileinses

q

WU (Packing Gauge) muguanuauzvadluuslininasluineuiieliusananisumiaiy Aagua 1.

1

WHUALAARITILYITUET

nip

Taees

814

@

JUN 1. dnuaugveduuifiuriuaglurenadedusinafisdumisiiv (nip)

Tl 2553 ngufiiius uazesy nudmavesnssemyuinednasenuamussnmauiuieanwadueg1auniag
FafiordeanudiununagihaunidunaunuliiBnsiuazvendetulaglidediiniosdle nsemyu Preulmifiia
psnfldemaUsuRisemuInnIIuasnsUende fusnaesiinasign Auiudldaunmaufisidliauduganin
youpdosiuiffinuamAarsiaun [2] uiiomnlssuimuadnuarauinnansarluajinnieiesiioinsemyuy
usidesnslinuiifaniosninaudpuarasnunsfisidosedousraunsaiusudesesseanlanildldiedosilo Tases

¢

wyuglunsinsser mnusanaveslufiusildegluiiinfigndevilinufiunilddaunimanas mndesnisiiauiium
Wuilnunngadu AeddunszawiiuinnTuiionaaesinivaleg asuiemusinavasluuliniiulude1aignaes uag
drdyendenianAoudtiannluniswsennuiind Aluaiedeinsemuyuinlueiesdiotiemsvezsomyuuulue

waglufinilaiduegned winthanldedregndesazdieilinuninnuiinigdy willswinesesdeinnisnuuiisian

th
Proceedings of the 17 International and National Conference on Engineering Education




112

wsdngldauldumieuiuieiosiuningelndainasussma annisdrsranuin fgldniesfiunearigniioass

lenaiazilinsesiloinsewyuldogduiudesun

o

JUN 2. insesilodnseawyumiitnanainssusena (11 : www.pressparts.co.uk )

mewuImumsfnundymiuiuszninain@ny 813138MUSnwuagdidetviyananiuusenaunis aulasns

Y

anfadnudeladnwianvaglasaiauazmsldnuvennietioinsemyuaindeUssmanildeglnenily e

4

saniuukarimulasiaiwveasasioinsemyuliaunsauseneuiiiuuninudisuifisugud  (Dial Indicator) 7

B a ¢

oo 1 it [ &g o & vy d' Y Ny Yo
NQWWUW@@%T:UU?SLW?&@ Lllaﬂqi'm@aaﬁuvuuwaa’]Liﬁ]ﬁ]BIWWULL‘UULﬂiaﬂﬂ@?@iaﬂ%uumimﬂULﬂiQQWQJWQQWL%G\IU

gaamnssunIsimivwIadnuarnnatseandymnmsuauaauesedietnsewmuls

ngUsrasAveIn1sidy (Purpose)
\ienwuAIeliainsaauu (Packing Gauge) MindnTuesnelulssinalagyseyndldinalianidmnssuesniuy

& o w ' o v & A4 A o ° Y 4 a ¢ v
LLagdIN WmLLWUﬂTﬁu’]LGU'V\]'Wﬂ(ﬂ'NUigLVlﬂLLa31'1/13']1]jiﬂisleUULﬂ'ﬁaﬂﬂiaﬂmiaﬁﬂwua']WiULﬂﬁa\‘iWﬂwaaWquml@

AUUAFIUVRINTITY
A A o . ° o 44' a ¢ A o X o a a ~ | A A o
\w3BailaTnseanyu (Packing Gauge) dmsuiasasiiuioaniniimunTulussdnsamineuminesedoinsamyu

PUNT1NFAUTENA

35n15@nY1 (Methodology)
I Ay a . A o A4 A o = a ¢ o a
Junuideiimnass (Experimental Research) WeiniuaIasilainssmyuradasosiuieanisn Inemiiunis

ANUTUNBUAIT

1. BinsginarAnwsuuuumssemyuluinetsvoandesiiusioovien
2. sonuuuLazaAssilotasesyudmivlilunside

3. MrUAUTEIINTWALNGNFIDENS

4. sflumsveassuasusiusiudeya

5. Anszideya

th
Proceedings of the 17 International and National Conference on Engineering Education



113

VBULURNYBIUTEYINTUAZNENFAIDENS
Julpsimsideihsesdmaasseaniuuuazaiiuaisadeinsomyy lwifiniuazluiensweuniosiunioaian
Uszans laun winauuszdn 9nusem Led 1Bu nmsila Wuwes 91in

NAuFeE1e PeileIvynugentITuasasiuisanienNid13ulATINTg 31U 25 AU

indesdefilflunsifususudeyalunside

1. Mlusunsumsuiiumesyieonuuy (CAD : Computer Aided Design) a$13guntiidia (Profile) veeialsau
wSeaile (Packing Gauge) Lﬁamiwzamﬁy’qmﬁmLU%'EJULﬁEJU@uET (Dial Indicator) Im&Jﬁi’mqﬂizmﬁéfaqmﬂﬁm%‘aqa‘jai’@
nsmyuiiaistuannsndluldauldsuludfasiuasluswe aaiosiuififounduiugudnansvestuag szwring 200 -
350 mm (fiu1 : Mitsubishi Sheet-fed Offset Printing Press Operating manual) Fauduvueluvonadosiiandaus
Qunding Fnaouaz fnnis e?iqﬁ‘l,%’agﬂuisaﬂuﬁlﬂuﬁwmumﬂ Tunsnaassiildia3osiias Mitsubishi  Sheet-fed
Offset Model : DIAMON 3000 @ssluunadusinugudnansvosluiinens 285 mm [3] Wuvueiithanaisguniidinvessi
Bousdosiiotanisuyu efesnismsserindauniiniisudiougus faguil 3

DAL IMDICATOR

BODY PRAFILE SE20THK
CF PaCEInG CAUSE

ELAHKEET CYLINDER
EIE34 nn

a 1%

JUN 3. a¥133Y (Profile) nihdnvasiiioumsasioTnsemyuiemssesAinnsuinuuSouiioueue

2. a5 9gUdunuurasiadauniosliotnsoanyu angunindadladiunadradunisuninledaluwmads
(Parametric Solid Modeling) melusunsugigeanuuu 3 &iF ldinadauniinuueuiiisurud 3 i Fanadnaesivdany

MAeaTIInNUTNILYeLATeslodafuLwILNuvelufneIN TRy TRMYY AIFUT 4.

1%

JUN 4. adgudunuuvesiiseusiglusunsudigeaniuy 3 17

U

th
Proceedings of the 17 International and National Conference on Engineering Education




114

ntuhmsnuninledalunads Alauasiedds  NC-Code saslusunsudiondn  (CAM:  Computer  Aided

Manufacturing) dwsualuAmA3oein AT (CNC Milling machining) iieTuguiununufioaniuuld dagud 5.

N9001

N1 G18 F100 S2000 T1 M67

N2 G54 M8

N3 G98 X-10 Y-58 Z-10 1250 J68 K90
N4 G99 X0 Y-58 Z0 1230 J58 K70
N5 GO Y5 M3

N6 G89Z-10.5 B2 R17.5 170 J-1K3
N7 G79 X27.5Y02Z35

N8 G79 X152.5 Y0 Z35

N9 G79 X202.5 Y0 235
N10GOY5

N11 GO X212.5735

N12Y-17

N13 G1X192.5735

N14 GO Y5

N15 GO X162.5 Z35

N16 G1Y-17

N17 G1X142.5

N18 GO Y5

N19 GO X37.5735

N20 G1Y-17

N21G1X17.5

N22GOY5

N23 GO X186 Z0

| v v
1% o o

U7 5. @519F181 NC-Code fglusunsutiendn wieldmuauaiesin 30uT Jugudunu

wineuNIusUTuNUMeanldasdlivnasugiunuiuwuumetannaaes (Machinable wax) IngldA1dNC-Code
fasanlusunsutendntindeudnaserin@oud auaunsdndeutiuauiuwuy iensiaesundlurwiauazssey

#1199 NoWTUIUMETANITI AIgUT 6.

JUN 6. neaesiugUMmeianvaaes Machinable Wax

3. JusUimsesiininseayuiieianildasieasosinseamyulaeliandd ldinaliuwazinnuamunanislda

umilniu Jadentdeaiidemnsa AL5083 1Uuiagiiliasadediaufinuiidmun dagud 7.

th
Proceedings of the 17 International and National Conference on Engineering Education




115

JUN 7. egilifleansa AL 5083 Tanuunduguiniesilednseawniu (Packing Gauge)

4. MInTIREBURinAUINBINMTIANAIAIAGEUYRITUS LA UTaLATewledn TnerhinToslainsosmyun
aaasaseuiesudnnsiatafidnanuionasinuaainniourssgusisuassiuris dewniaainfinlam

Coordinate Measuring Machine) 1i@ATIadBUANNMTIAIAMIAARD LU Az urtsnseybilukuuiiedaansasuiioy

fuAilanvuald daguil s

PLANE |

e (o] ey ] o
(LE- gl L {1
N

PLANE2

PLANE 3

8
1

PLANE 4

VA
S OG-
e e
Do 4 |
B & =
Desgred by] Mi Pitagporg Boonprasom |
Cleckedby | MiSonbut Rausgregl { SIAM UNIVERSITY

pproved | MrKith Vimlaa:

SCALE
11

e 2 Drawing No
PACKING GAUGE PG-008

JUN 8. WUUMVUARILMLINTIIARUANMIIAIINARIALATOUTUS 1WA ALY [4]

JUN 9. Uanen1InTITANAIIANNATIALAROUYBITUIUALIUVUIAIBIATEIATITR

(CMM : Coordinate Measuring Machine)

th
Proceedings of the 17 International and National Conference on Engineering Education



116

HAMTIRAIANUARIAATRLYBIMUILAE FUTlneLASarInfidRmLYYsas 5 ASY Wudl dAAuRIn AUnse inauet

ANUARIALARDUVBINUNLILAEIAIAIUYUURUMANNANAUTEUIUAUULALY Hoendn 0.100 Hadiuns Teegly

Na o B

naeifmue wazdiinANUEoMLMLILEAIANYUIUTENINESEUIU Plane 1 Uarszu1u Plane 3 (Wgnti) dawiiu

0.097 HaFnNT uarRANAUROAUIINLEAIANUYUILTENINGTEUU Plane 2 UWayTeunu Plane 4 (gweq) dawvirfiu

@

0.098 fiadiuns Manunegluinaindmuall nardsAiaunaiandeunsivaeumeiasesiniiialAnunaInAfou

'
o

g9gn 0.098 dafilunsuazilArign 0.002 adunsasguin 10 uag 11

Mitutoyo
o>

Protocol number (1)

Username Partname
Admin Siam U. 3Holes Yello
12.08.2016 10:39
2 3 3
El. Lie Element Pnt. X-Coord. Y-Coord. Z-Coord. Ciameter Variance
Neo. No X-Angle Y-Angle Z-Angle QOst/Ang.
Tolerance Ref. Neminal Up/Lo Actual Cev./Error mm
1 52 Plare 0.100 0,074
Perpendicularty
1 52 Plare 0.100 0.040
Perpendicuarty s
1 74 Plare 0.100 0.067
Perpendicularty v
1 84 Plare 0.100 0.059
Perpendicularty St
2 B85 Plare-1 0.100 0.114 0.014
Paralielism -=>>
5 86 Plare-2 0.100 0.127 0.027
Parallelism -
3 97 Line-1 0.100 0.002
Straightness S
4 106 Line-3 0.100 0.001
Straightness S
5 116 Line-4 0.100 0.000
Straightness e
6 125 Line-2 0.100 0.002
Straightness B

JUN 10. #aN13nTIvinnaeinnunaIaedauTasiitiawagsUs eI iniiin

o

AfinTainaeinunanedoure sy JUTIsAI o IafiARY N uiteis 5 A3 wuaaadunsiw

WiguguuasnnAlafenmLe fAsgUn 11(n) way JUN 11(2)

th
Proceedings of the 17 International and National Conference on Engineering Education



117

2 oo
E — ek rpeie P i
3 —Y M
£
£ o —fil s
& .
£ e 8 3
i
=
.E SR X
=
5 E
v — el S
R
a
£ w2 Rl gefi4 S RelE §ENT  EME  SeRE 6N 10 RN e 12

v v

JUN 11(n). n5MN150599TANUINAILAINLATOUYBIILMLILAL JUTMELATOLIATAANG 5 AT

Q3

g

QD

5 a4 s
—r i St

— il

L

: /\

-

s R e o

w1 ez il geila geis gele a7 el aelld et el ez

JUN 11(0). nTALRignInTIRInnMIiALA ARG UYL MLIAL JUTNMEATOIATIAYA 5 AT

A 1 ' A A o . Y] a a v 1% o o A A o
dloashauaznyivapuawinTavenIoio Insewmyy (Packing Gauge) AagUn 12 Seudesudniouinasosioinses
wyu luneaeuiielfifuniosdlofununudeyalunuidusely

JUM 12. inTesfieTnsewmu (Packing Gauge) Nafuaiandeuhlunaaouiiusiusiudeya

th
Proceedings of the 17 International and National Conference on Engineering Education



118

Brsiurunudeya

= Y

1. lunmsnaasdvinguimedne nswenvrgeiilueraiadasnulasinisveaudsm wady nsmila Wuwes 311
dgammeaass S1uan 25 Au lnsiuadesdietaseanyuiiaislunnisuiisuiueiesieaseamyuiiindian
AnsszineiiienussAnsamuanaiesiio warnaaesiuidowiRuiiiaditudmiuneaevamnmeufinidae
wsosiian fngd Ju louou 3000 wazdniudeyasinmsnaass

2. Wisuidisumnuianelanisldulssiiuanufisnelanislisuiniesiiofnsemyuiindnandsssinadu

L3890 TATOMYUNHENTU AINNTI9W 1

M397 1. seauanuianelanisldnuasesieinsaamyu

P sEauAusnealansldau
wsela ey
Mean SD
YUU19NAUTENA 3.68 0.65
nandultnelulsend 4.62 0.53

3. nagauANuiunsalasdaesleinnsnyunadulngeuisuiuaTole innsuyu inGnand1 U ST

T insrezunluvedluuifiun veqndesiiud Heidelberg Sheet-Fed Offset 3u SORK #ifiAnszezualu (Plate Cylinder

Undercut) = 0.50 mm [5] Tagldimundumisnisinialuliugs fagud 13

1 ] 3

TR

Cylinder

A

JUN 13, wanesiunianisinsseganuiluwifian (Plate Cylinder Undercut)

nageuSulasdiaIediatanisuyuninsgu uriafiulueaSaundniluinafiialuniusundedidinunld 5 fumda 9

ay 5 A%Y AaUT 14 lanansin fm1sned 2

JUN 14. wanan1sinssesunluuaiusisieiniodieianavyudidnansaseme
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M1399 2. nan15Insverdnunluwinun (plate cylinder undercut) MmelpzasdainnisnyundIaInNsUseme

2
o a

o ©oa
FLLNAUIN 1

13 "oal
FLAUIN 2

° A
FLAUIN 3

° "ol
FILLNAUIN 4

° A
FLAUIN 5

ARdsInsTa s U TUWIRLN

AT
(mm) (mm) (mm) (mm) (mm) (mm)

1 0.50 0.50 0.51 0.52 0.51 0.508

2 0.52 0.51 0.50 0.51 0.50 0.508

3 0.51 0.51 0.50 0.51 0.50 0.506
4 0.51 0.50 0.51 0.51 0.50 0.506
5 0.50 0.51 0.50 0.51 0.51 0.506

nduduasedloinnisryuiaisduuniadluimumiafedtugun 15 dinaannsinmeanafeninisnan 3

JUN 15. wanan1sinssezuilauafinrisieniodie inn suuunasety

A5 3. HaNTInssEzUIluLLfinN (plate cylinder undercut) FaglAIBIRR AN SILUTATIAUU

2
o A

° oA
FLLAUIN 1

AU 2

HWAUIN 3

WAL 4

° A
FLAUIN 5

ARdsInsra s U TUWIRLN

ATIn
(mm) (mm) (mm) (mm) (mm) (mm)

1 0.50 0.50 0.52 0.52 0.51 0.510
2 0.52 0.51 0.51 0.50 0.50 0.508

3 0.51 0.51 0.50 0.50 0.50 0.504
4 0.51 0.51 0.51 0.52 0.50 0.510
5 0.50 0.51 0.51 0.51 0.50 0.506

M1399 4. Wisuieuanadensinssesunluudiniveniodeinsewmyuitidinndsusemaiuiiai sy

., | Auedsinsseruluuifiniiedesdioln | anafeinszeruiluusdfiuviaiesil AIAIINAN
e soavyuiithidnanA1sUsEma (mm) ’J’mawguﬁa%ﬂasﬁu (mm) (mm)

1 0.508 0.510 0.002

2 0.508 0.508 0.000

3 0.506 0.504 0.002

4 0.506 0.510 0.004

5 0.506 0.506 0.000
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4. NAFRUAMAINNURNA LA LM BWIRLN 4 § Nasrud miulimaaeuaunInauiun fulasosiuneomin

fingTT s lawew 3000 WenaaeuAMANNLTRNNT Medns1AsTlunsfian 9,000 uwHiusied i nadeuAnAINIIY

Y 9

AusEritansiuiassnlnglivsusesssesommuludenaiisuiunsiuriassiiaesuiudsser soamyuluinens i

HaURiUIRsI2 Wiususnduiindeya

‘ .“-“-Hcﬁ""- I
BRI RL AR LSRRG NS S A A ] S

U7 18 asvadeuntsAvesanuiiuinoularndliuisszezsomyuinenduiiniudoya
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\eauunassuwiniu 053
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uaninsanedesiietnsesyuiitudrandisssng - SuedesioTsesmyuiiadaduiseudisweseiadeliifu
0.005 fiadumns Feazdeineglunasinnsgruiiseuiuls

3. adeuUNIAUANANA M URNTTE N TR Ssusnlaglalldedesiio Tausud sz seanyuludnens
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NP FagU 19 (A) waggud 19 ()

"0

100 100

JUT 19 (n) msiuilaglaFunasseysemyu JUN 19 (v) MsfiuilaguTunssseeseamyu

YOAUNY (Finding)

1. dteuthyalimnuiimelaluedesflefleenuuunarasistu S Sanumsnzauiaeldiduaiediotn
dwsuieSosfanioevion dmudasadelunisldon dvumnevinsannmluldnulsagan

2. wdesdetasemyuitidianmalssmatuiedosfleflaistuiisnanuriwesriedslunsTassesdosiian
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3. msldiedosilensommuitadetuuiudaserseompludenaililifnnmvieunar iiianwdeu amewd
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4. 3nmsnageuiudinAnaieinssusunluwiiuiveanieedlie dnsomyuinundiaindeussimataz Aade In

szgvunluiliuiinIesllelnsemmuinainduasiialndlfgaiuusnuitAiafeinsserunluniiuriinsesiloTnsomyun
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a3U (Conclusion)
wiesiotasomudmiuniesiurisaniuniiadduimmmnzauiiorldduedesdiotasomyudmiuiedosiusi
ponlan Tmaasadslunislinu dvuangvinfannmluldauldazan daaldliunndainiedesdiotnseamyud
thidhanielszna annsadanldumuieiesdeTasemyuiitidhandsssmeld  Tasanmmeasnilulifnszey
seovuluusifsinazluihensweaedosiuiooion vilinufinsilifonmindeuuazlsiiianndeu nmeudn lolaglsl
Fosordeiiisssaunisnivesdisfisivingu egnalsfinmainwanisaaeuiudiiiAieds ssozualuwifiuives

indosilotnsemyuithidnandssunauazanads TasverUiluusfuiiedosdio tasomyuiiaduasdalndidsstuus
wnuhanedsinsrsriluulfuiedosdle somyuitidandsssmemsfiandidssiuluutazadomnimeasy
e fasvsiluuifssieiesdieTasemmuiiaiinty dueiniesdietainsommyuitiidinnsssmaiani
diesunmin Femsasdesdinisiulpgunsmenniesdioinsoamuliasotaalifieumatsnntusas Wimnsas
dnsumslinuvesniesfisniooriandeuusunuulifuiduludely sadunuvenedesilefiadsduusvana 25,000

U srevAunuUsEaa 2 U wagsuyulunsgeninzaussanm 3,500 v seundiniseuiisuaudidenianios

Uaiauauue (Recommendation)

nsoenLUUkaraseiuLuUfesmlsiinsndndmiurugaaunssdudnunng - Snavilisiesemieanas
aunsafvzsdniiev lUldegsunsmanels femmngaddunsdaaiuuasatiuayuanuisninanaosingan
istssmarasunusmenglulssng  dolidiideyalunate  Fuveuatesinsediudivie Feazamnan
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[3] Mitsubishi Sheet-fed Offset Printing Press Operating manual / Maintenance manual Model:DIAMON 3000 ,
Japan: Mitsubishi Press, 2007, pp. 135-158.
[4] International Standard ISO 1101, Geometrical Tolerancing-Tolerancing ofform,orientation,
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Tsunsuuszgnduugunsalindouiiiieiannuguludiaussau
A Mobile Application for Happiness Measurement in Daily Life
newa tunaodd
Todsapon Banklongsi
ANEIMNTINAIANT UINGIFENTUNN

A todsapon.b@bu.ac.th

UNANED

Weannlutagduanmdeny iaswgia msiiles wagmsanudinvesiauiiauiiesu desdaduiuial viliie

¥
o

Yagvmemuguninds anudnals lunisusmsinnisaues onvvlrlidanuavlunisaniidudis nuidedddaimu
TusunsuUszgnduugUnsalindeuiiteinmmauludinussdriu Inegldaunsonaumunisians msdiudisluuda
fu swiuusuaudiuou Faeseunquiladenisdunisdnnisarmas Wud msudmsieen wissuvu gunm Mg
qUN1EMENUIAlY TausTsn auTou wardunind  szuuaunsalATIEikarInAIATLUUANAUURIRLY wouis
\ausuLE Iz UsuBsungingsunisliinlifenuaannu nednsiildasndnaulildnssmindansnunudiniiay
ussqul e wasusvaupudnialdegainnuge

ANENARY: AUEY NTINAINNAY
Abstract

Today, everything can be changed at any time including change of society, politic and lifestyle of people.
Nowadays people living hastily and competition that cause people easy to get mental problems. As a result of
these problems increasing people get more unhappy in life, so it cause the inspiration to do this research by
creating an application on the mobile device to help people to measure happiness in daily life. This research is
designed to give users plan to handle the lifestyle. Since getting up in the morning until going to bed at night
time such as Time Use, Community Vitality, Health, Education, Psychological Wellbeing, Culture and Household
& Asset. The system will analyze and evaluate the user’s happiness score. Including recommendation and
procedure to modify the behavior of the user, so the user can accomplish goals placed successfully.

Keywords: Happiness, Happiness Measurement

unauuIdY

® uni
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Suiavey wardnvateawe Nagdwihliiadaymmiamnuaunmis eanuivala Tuusasu sumsdewmalulagidnn

fgvswalunisailudinundu lunane 9 a3s auludevihay enaegldnanlununmyuluiunisldmaluladunauauld

Llanunsaaguivsdanisdandesitluisas iuls silinsuinisnisdanisnu nsiivfduiusiuausaudns nseniiy
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Fine1aldAinnais eravilianuauludinusziniuanadld iedielvnisandiudinvesnulaeanizluieyinaull
ANuavINTY ATetRddimunlusunsuUssynduugunsalindeuiiioTnanuarluiinUszdriu Tnglddmguives
sudirinanuguinasenud [1] inuSuudaiielivngauiunislatinvesauluiovihau Useneude 7 vanany laun
N1FUTMITHIAT WAIYLBY FUAN NMIANYY FUNTIENAUINTD Tusssu aTiTaukasningdu lnglusunsudsenaume

1Y)

drunsvinsiafiiiestesiuninuay NMsinAing wasdssliunainuguilalugUluuaz Ll IR U)TveITEAy

v
Y °

AnuguuugUnsaliadeuil ieneslvgldnuaunsainnuguueswuedls snnsdsaunsaddeyanlauntieiatuasig

Usgdnsnmlunisuimsdanisanuauludinusedriulaaunny

o vpuiuazeuideiinedes
2.1 AAEY

Martin E. P. Seligman uag Ed Royzman [2] lflauenguiifeafuanuguiiedn anuauiiuviads (Authentic
Happiness) wualu 3 ngufvesnnnugy lawn 1) guiien (Hedonism Theory) 2) ngufja1uusisau (Desire Theory)
WAy 3) NguiTENIIANEDINT (Objective List Theory) 1 3 nuinandsmnuguluusassuuuulaouuud 1 1617
fenniatuenuguindenunetumiuynduieaufiantidudin IHiudiiewesiirueugy wavannsomdeily
BoslifssvasdiAntuls wuudl 2 aeiefuarugei e lddsdidesmanfiasda nuan udfugiuauis
welavesurasauaraliviniy fensdula dau msfnw maun Tausssy wioenvaeiitadodu q fieatuaiy
Usrsow Sevilinruauuesusazyanaotaliviiu uasuuudl 3 ndmfsenuguiiniaiuasiane Useneudg Fini
Uszaumudidaluunsdaunedng muarnuusisou ddwindendatuluud 2 winguisenisannudeans wnnin

o Sl £% '

AUFEIN1IN1eIng fdrwresminudua msdnsaluntiinisau dey maun Mstaemdedsay n1sfny) AN

q

v
'

AuS wagdndriniid I linguiiineliiinanudlaieanuanliauvgauna 3nfinandiedu Jeaansaasuiisy

v
a o A

Aruguiindiase T ansgeiiuiadadufenafudiui 3 nquiindruudadhedu

Martin Seligman [3] Idlsmauiiienfuanugy Tt PERMA wagliilonud o 1 Fedddudsiudusmdus
Fniderumneognionin@indid 1) Pleasant m3fthinvesnuarlumsiiunsifiuensusivinuazanesusids
au 2) Engagement miﬁﬁﬁ%mwEnmuaaﬂﬁfaﬂiiuﬁﬂiww@ghmi Flow Aeantugidudulazddiusiulaognsironie
Andulesiigaiionusjinrmalaluiids 4 wisegieiila lufanssuiivime Weameglunisinaisuresiuenaasy
wilouheudinvesiaesnmeluiasnganartasiuly 3) Relationship nisfiarmduiusifeuan szl Foss 4 4

UszdnEnImuIndu 4) Meaning MsvnlidinuesnuiauminguInnILAfLes ag 5) Accomplishment Aslanis

Yedsungegnaiiadevuy lon1seausu warsiala

2.2 ¥aNN13INANNGY

¥
v

FTInANLUNIRTINUTEIIA (Gross National Happiness: GNH) [1] LudfAni3enduauiaUszaiasi
Usgrod Wunsuesmsiannussmaildldiduduarlunsfvlamaasegia wiuSesnnuguiiuissesdanm iy
nan i]aqﬁ’uLLm?msuaa@h%%mmq%maimﬂimma maslasuanuaulaaintindvinis waztinfanssuned saaly
viane 9 Usena GNH Ailsfannufiuesdnusmeonisfinnsanifmaasugiaruglufuiadu q lnefindn ¢ Uszns fe
1) MswmuATegiadinuegddulasiauania (Sustainable Economic Development) Anakd “meanenane” laikss

Wannaasegiamenunsinadwazdinulussevdy 2) n15ausnvawIndeuesssuia (Conservation of the
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Environment) Tndnusefuiiin msiaunla 9 lid1azanainiguna vieaaenyu vieuseimndiiesiu vieandaian
yana dedldvhatganuaunaseninuyudiusssuyd 3) msshwlazduasunuAmnieinusssy (Promotion  of
National Culture) LHusdndny meamamesmyus Wy arwwmmngan anudhitla auseulsu anuidvaay A
goutioudeunu nmefdnlfeds masnwifesiuazdniaivemuies telidmiiumne Beemsroiy uazvilidsay

AssegTauriulded1edui 4) msduasun1sunasesiii (Good Governance) ueulvdidglunisumnussyivulig

“AnugUInaTINUsEn R Ussmanawanglulan masgausinaduainussinsuviesiulasyususenitssenalidng

Y

n1sunasesuuulszadUlnevsesssunivia lnefdtnvesrinuguuiasiudszsvid ldulsweumdu 9 Tawu
Usznaumiy qmmw%mﬁa (Psychological Wellbeing) gunmn (Health) n13Anen (Education) Tausssu (Culture) 555007

118 (Good Governance) W&y (Community Vitality) A3uviannviateveassuuiliaa (Ecological Diversity) 1195571

v
' A

Aanudueg (Living Standards) waztia1nsldeu (Time Use) TnsusazlamuazUsznaumie §ausd e 9 5o 72 i1

Y

Ua% n1sAnARdeANarvesAuTiclsEma uagldmunuaduiiiasiuanuge [1,4] Awunisi 1

72
a
GNH Index =q1_ iz (1)
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GNH Index A8 AuiiiiasiuAnugy
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= 2 AZLUULAZLINAIT 8 TU. = 1 AZLLUU

1.2 FalaansinHau NN 8 . = 5 ATLUY, 7 4. = 4 AZLUUL 6 YU, = 3 AZLUY, 5 4.

= 2 AYLUY LATUEENI 4 UU. = 1 ATLUY

2. Community | 2.1 M3viemdedeintd | Premdedents 2.5 azuuu Auna1dneral 2.5 Azuuu lngganu3ane
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NUIANY AU nslinzuu

3. Health 3.1 Puiunaunng | 9InATLUUANEY G 66 % AlanziuudIui 5 Aziuu

3.2 anuidndeguan | meumailiiden Good = 5 Axluy, Fine = 4 Avluy, Normal = 3

AULBY ATIUL, Bad = 2 Az, Worst = 1 Azl
4. Education | 4.1 msFnwduam | sumwisisussmeaitedunsiaunnwld 5 asuuy
5. 5.1 @nemenuiala | dnainersualvesldlagnisaiunauiden Good = 5 Avlul,Fine = 4
Psychological AzLLUY, Normal = 3 AzLUY, Bad = 2 AZLLUY,
Wellbeing Worst = 1 AglUY

5.2 avuiienelalunis | 14 Schedule  wag vivmumneg1siiReminder lawsioulu 1 Juld 5

14373 ATLUU
6. Culture 6.1 MaiFouiiamsssy | Tsvanuivdeuszimduedlnelilfifudlutesindignsos 16 5
ne ALY
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7.2 NSNGEU finssadhmnefunsiivduiedwes dadmngld 5 Azuuy
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A19197 2 SEAUInANEY [1]

FZAUAINEY NAUINAINFY
fianaavinn (Deeply Happy) 77%-100%
fianuauweanals (Extensively Happy) 66%-76%
flawgudnidos (Narrowly Happy) 50%-65%
Laifimuay (Unhappy) 0%-49%

wazlaisn1sinAuay Asaun1si 2

12

Happiness Value = 1_%; =4 |x100 (2)

Happiness Value i@ AINTINAINEY
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FDE1NIAUINAINITIAANLAYIINANNTTIGY
mvualy [a,,a,,...a,] =[5,54,55550,2.5,535] 3¢ 14
Happiness Value :(1_(5+5+4+5+5+5+5+0+2.5+5+3+5j+4JX100

12
_ [1_[41‘-’2-5) . 4] 100 = (3.125+ 4)x100

Happiness Value = 78.125 % fsAziuulzagluinaueiininuausin Awnsai 2
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11. Family

it
ity

PONT - FINT

@ glE|d
LARAE |
H

U1 5 Nan151Aa8INITYNANSAIAINEY (o)

N3NARRIEIUN 3 MIAUINULAL IANAAIAIILAY
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YOUR HAPPINESS LEVELS,
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NOW YOURE RARROWLY HAPPY
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5 Emotional (@nmgmesinuinla) 3.66
6 Reminder (auitswalalunisldtin) 3.55
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9 Asset (M3ndaw) 3.11
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11 Family (nsfnsefieansiuaseunsa) 4.88
12 Healthy Day (ﬁ‘ﬁmu‘ﬁuﬁqmmwﬁ) 3.22
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WazlilpUIATIUARENG 12 MUITNAIUMNIAIANEY SeanuYieglanagui 7

AFTWALAD ST t 0 dEng

3 654
anninasi
=
P 2 69 .56
= 26-451
=
1 55.09
20-25
0 10 20 S0 40 50 0 70 a0 =0 ;QD
[ | | . .
Hyl . 0 _ 490 fmrugelnmies  dnougs TimTweuunn T7-100%
hluﬂj"’“ﬁjﬁ" ' 49% 50-65% WadT
56-TEW
FiiﬂsL‘HuﬁQ"IﬁJ%&I

FUN 7 URUIUAAIAZLULAIINEURREN1NY 90

NFUN 7 Wm0y 20 - 25 U 26 - 45 U wazuinnidi 45 Y wudauiifiongannndy 26 U Juluseduan

'
o '

ANNgURAEIINNIIAUNTNEAINTT 26 U enananiliiauniivssaunsainslddin uasanuisadanisynegnsluusiagiu

q

seiluszaninmunnniiaunifenydes wazenaflanuiiswelaluiinfiuinnin mudesniseradudadenisivinliauis

=

20-25 U dpzuunnnuauadenidesndt mseselinidaunuasanudeinisildduiusivaela

4.3 namsUsERUIINHIEI Y
MsUsEUNaNTITIv8 Usenaunie auilen nsanduies nsldnie @wnes & 1des e wede uag
Anuianglaanmsldenulusinsy Yseiiuanuuuasuniy Inggliennymesnuiningl 31 5 au Anaziuulag

FSnsmeeaylananatl

M19199 4 Han1sUsEEULUSLNTUINFL DI e

wadan1sussiliy AnadesIu
1. lovn
1.1 farwgndosmanilem 4
12 fiauaenroaiugnUsteadmnRngsy 4.67
1.3 fanuiiaula 4.67
1.4 fianumngauiuisvesldnu 4.67
1.5 JaszAuanuguesnyliaumsaung 4.33
2. masfluSes
2.1 finnutaula 5
2.2 AUz aNAuan 4
2.3 fianudaaudilala 4
2.4 fi3esile do Taenadestuiiom 4.67
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aton1sUseiliy AnafesIu
3. MSIENTEN
3.1 mmgﬂéfawmmmﬁsl% 4.67
3.2 AuzaNveIwldtuTsveadldnu 4.67
3.3 prudauesnunilddennumung 4.67

4. A79NWS 8 LHE9 AN wag walla

4.1 yUuuuvesindnusiilimstiaue 4
4.2 yunevessnusiildlunsiiaue a
4.3 @Y09onys 5
4.4 Fyosiiunds 5
4.5 pwdlanumnzaufudom q
AzRULLRAsAURINelY 4.47

5. @3y

nuATpilaviniswaunlusunsuussynduugunsalindeuiiiie taaugeluddnuszdriu ol
aaflonsusuiliuuaziluwuamabigldanunsaimuanuguluuaz uld nanisnevsulaenmsiuanufionelaves

AW n1aeuaniven lazuuuaivegil 4.47 Azuuu 1nAzwULAY 5 Azuul Jdiodnegluinmais

6. ANANSSUUSTAA

VOUDUAMAUIMT ANANTE tnfAinwn AugdmnTsumans 1mIne1densunn Lasidedvy A1A3YInTned

ANENYWEANERNT UNTINEIFBFEUATUNTILIN
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nsunlvdymanulisenadasvasssuuguninluanamnssunisuing)

Solving the problem of quality management system deficiency in pharmaceutical industry

o

1NN BUNTEITIVT, ARANA Waoen1 YTy

Vipada Intarasuwan*, Kitisak Ploypanichcharoen

UNANED

v
av a

NATeildunsfinundgmenulianysaivesszuuaunmlugaamnssunisndnen nn1snsiadseidiuseuy
UImsnuAmaBINAsEILesiniseunsislan (World Health Organization, WHO) veslssnuiiideidendnwinuinsyuy
Aunmeslssnudsliaenndomumnsgiu §ideldvinsdnidendeunnissiiimnuddny iedusunuvesdgwilagly
WHURAIVING fA15ANUENRUEVRITIENTTRUNNTDIIUNAYNSUDIDIANT LaTINUNINNLTLA WUl 6 Tounnses
ntdurhnsinsananeidululfueusazdounniedaelfindesiiofsd uwunwiavar wudaaninduans
awdiiusvesdounnsesiuaimguesiym waguuuamwslanuddy feuiaimmddyAeluimsseiunasds
¥amng mwanudlaluBesnisudmsssuuaunn dedumsiigatdvmiandan Fslsihnisesndeasuinseiuaug
namsnaaeUnUIisEiuANLSegluTiesdy C way D Fshnimnasgiuiidmualifesdu B Tasfiamnsinmianain
osdnshilldlinnuddnluFomsimuyaainslidamudmmuausalutesmsuimsszuugunmiliissme anwaxa
Aanandslamuunminsnisuilulagyssgndlduuimidlunisimu Black Belt Player a3 Dr. Mikel J. Harry snlgd sy

MsiaANLIANLATaluNMIUIMSTEUUANAI Hafin1nI1aglasu fe yaanslunguilmmnedanuilunisuins

szuunnnmeglusyiu B July

ANEATY | NITUTINTTLUUAMNIN MINAWIYAAINTIUTEAUUTINT AR @RATMINTIUNITHERNEN

ABSTRACT

The research is to study the problem of quality management system deficiency in pharmaceutical industry.
According to the WHO (World Health Organization, WHO) standard, the inspection report of the case study factory
was found as non-compliances of quality management system. The major cause of quality management system
deficiency were analyzed by using L- Matrix approach. The researcher considered relationship between all quality
system deficiency, business strategy and selected major deficiency by using Pareto diagram. The result showed
the six majors quality management system deficiency. The root cause of quality management system deficiency
was analyzed by cause and effect diagram, L- Matrix of relationship between major quality management system

deficiency and possible cause and Pareto, respectively. The result showed that the manager who reviewed and
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managed the quality system of the factory were lack of an adequate quality management system knowledge. To
prove this result, the researcher created a set of questions in order to evaluate this group of people. Most of
them earned grade level C and D that could not meet the standard, B. Regarding the results, this group of
people were obtained inadequate human resource development program for quality management system. The
researcher applier the Black Belt Player training by Dr. Mikel J. Harry approach to improve the human resource
development program for quality management system. Finally, the expected result of using this approach will lift

their knowledge at least level B.

Keywords : Quality Management System, Manager training, Quality Tool, Pharmaceutical Industry
unagUuIY

nanNsuAzIANG (Rationale)

MsUssEUURMA TS VS ARz teimunnsidunumelussinsliiAnussavinmgean waziaiuaing
awsiilalununiwessansdae nmsudmsszuunanmiimuddnyedibsivgranssunisnane Weanniluniswae
HhdeiiRedostuguamuasnismsdinvesyed Tullhgtuiusessuuuimsaunniiuguvesgranunssunsuanslu
Uspnelngfo sruuanasgIu GMP-PIC/S $U50dlnsdtinanuAMen S5INIT0 MW SLAYEINITENTNATSITUEY LazUoNaINty

gailnsFuseansuimssvuuaunluiasguseavana lngesdnisewndelan (World Health Organization, WHO) [1]

'
=

GZNL‘fJumﬁJszﬁ’uszw@mmw‘uaﬂiﬂmuhaﬁmsm@“ﬁy’qLwﬁmqﬁmuﬁamsa’j’ﬂmiwﬁmﬁm%wﬁﬁmmEJ Jdsyuvaivayy
firtostumsnaneinun lunsusesssuuamuamlasasdnsewifolanazthedaadulinanfusienanunsoudstuld
Tupaaanna FufoRaunssuunismususasaiuaienuduudmesssuumuauvesssna Iiaonadoinu
ulsuswisndduen TssnlunsdAnvidsimungvsmaninisuinsesdnisiasiidmnefiazonsefuinsgiunis

U%Wﬁi%UUQﬂJﬂ’lWW’]&I@J’]Wig’m WHO

TanUszaAveensive
AoensAnyisamavesndlilanysalvein1suTMITEUUANAINYDIIANT WA IUFULINITRUINITUINS
szuuRmnnlidenadasnuunsgIuaInadasidulssloninodusznaun1sifesn simuIsEUUNISUSN S AN NES

asrnsidlugnamnIsuNMIndngsaly

A8n13fine (Methodology)

1. dumamidosiuwedymanuliauysoivessruuanninlugrannssunisuanet 9nmansIaUssdiussuuuivs
ANNINAINNINTFIUBIANITOUINELAN (World Health Organization, WHO) laediasngsinszuiunislunisniviug
Aanssumdnildlumsuimszuugunmveslssny wuiryaanslussduggrnensnes Wudifiunumddylunis

MruakaznunIUfanssuneItadunsuImsssuuaunmividanuAs Ui uLagagay
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2. Anwanmiagiurestiymilpeliuuvasuanuiiodsatoyailuvesiuimsuazamuauannsaiifetoduns
USMITTEUUAMNTN

3. detsunilunsfinunilamidelneldunuiauming Ansanenuduiuiuesnemsteunnsestunagnsvesesdng
WAZUHUNTNILSLA

a. fnsanawvaiidululdveusastounniaddagld wuamieUar wudsvEnduanseuduiusuestounniasiu
awnveslaym uazununInILsle

5. noaevaLyAgulaeteseuinsziumNilunTimsszuunuA e siTiiedeafunsimuasEUUANNNYB I8 ANS

6. AnnevnaildannnseaeunarBudummamnhuesiom

7. Awuasnasniseeuldlagiauanuimslumsiaunguimssiulassmsusuugegunm

8. ajUramsIdeuaztoiauauuraINMTITL

VBULUNYRIUTEYINTUAZNGNFIDENS

1. lums@nwanmiagduvesdgminglduuvasunuiivssvinsidmingveansanwife JUImssEAULeImIEN1INed

Y
=

Fadugndunumdrdglunmsimuswasnumuianssuiiiiendaddunsuimsssuunnnmuesdsanualvidu 5 au
2. Tumsnaaevauyigiuilsanudndnddinsiawianusludeinisuimsssuuauamliunyaainsudnlall

wingauiigane TuuunaaeuinseAuanuslunmsuimsszuuaunm lagyinsnaaeugusmsseaumviuaun @9

Judimuauaznumuszuuaunm wasduiiezldsunsunmaduisnnemsnedusuanfifividu 22 au

U

iwsesiioflflunmsiiusiusiudoyaluniside

1. msAnwanmilagiuvesiymlduuuasuniy (Questionnaires) Tunnsdrsaadeyarivluvesiusmsuazaimg
Awasaitisteslunsuimsssuuguam Sadunuvasuniuvatela (Close-Ended Question) Tagldfnns
Usvanmun (Rating Scale) TosAiA (Likert) [2] wazfintsszdunisadoyaussnndunsniadu (nterval Scale) ifiu 5
sedfU uazdrsaiftosdnslilumeinuneug Tnewdestouvuasunuildgnvnaeumiuusiunss (Validity) (2] s
suilmnuaenades I0C (item - Objective Congruence Index) fiussifiulasfiformaluavindvenaivnsy uay
nsavaeunILTesuBsauaenadosnely Intemal Consistency [2] Tnerinuduyszavsueanivesnseuuin
(Cronbach’s Alpha Coefficient) wuiniieneuidiedudsruaenndewasuuuaaunuiiu 0.9085

2. msforsanawniiidululdvesusazdeunniesasszuuauam: shmsfisanaveiiiulldveusazdounnsos
ddnlagldununminaan wagfasanmuddguesvmiidululdnnumudauvinduanianuduiuduesdaunnsos

o

fuanvnuaslaym uagiinTeanvndAyfdmadetounnseasssuuauninlagldununinmisie
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3. msvadouaNyAgiu: Wleaeudmiutassduanudlunisuimsssuunmuaim uuv 5 duden (2] wasdmuaidenily
toaouliiaenndesiunruifiiuaungvdnvostounnsomesszuuauam Tnsimuninguszasdidosnisinnimg
AUAINNTOU Table Of Specification [3] WaEAMMUATIUIUTBADUAINTTAUNGFNTIUVBY New Boom's Taxonomy
[4] FasinszanednutoaeuluusaziFedieglunguing 50% uaznguein 50% doaovazgnusziiiulaegideivialy
miﬁmiixuqumwﬁru'mms%’maﬂmm ASQ Certified Manager of Quality/Organizational Excellence &g

AaszinunnvesteasulneiuduUsEANSANNUTeRaLeat1veIRTEULIA (Cronbach’s Alpha Coefficient) [2]

Fanundsgeunnuuederuaunueinesusulalaeilawingu 0.914
aa <@ v
Bmsununiudeya

1 msAnwanimiagtuvesiam: Wudeyalasnisuanuuuasuniu Fsngusegisiogdrunsnsnesavinuiisss
funidlulasnuvasnsdiinui

2 nsiasanawgduldldvesusasdounnsomesssuunmunin: Tdunudauvdnduansenuduiiusssninanagndaes
ssAnsiuENstaunnsasillasuannsnsisdssidiulaeivunnaiazuuunudsitusidy ¢ sedu

3 manadevaAgIu: udeyalasnsliuaniuunnaey dangusegafevmiusmnynvinuisssiumidulsany

Yaansaifnwl tneddaaau 50 98 50 AU LALLM UASYILUUNAZDU 60 W17

MIBASIEVVeNAkATWUARA

Y

1

1. msfnwanmiegiuvestgm:deyaildannnsdrnagidelivihnsinsgiinssdunnuiludasduvesiuimsi
auuansnatunieliiuazaudnuasillafionadssalifissdunnusiunndsiulagvinn s siesiiueioile One
Way ANOVA fisgdiupinuiiosiu 0.05

2. msfimsanawvadululdvesusasiounwissvesssuununin: fnnsanarmduiusaunasiazwuudiimun Téi
NSARNLEDNTOUNNIDIAAYHIULNLAINNILTLA

3. Msvedevauyigu: fITelieseissiuanuiseiuanuiinenAsesarmARbs Az kLA I TURINMITUNIT IR

nsgAuAUluNMIUIMsTEUUAAI 1T 5 52U dannsnei 1

AITNA 1 MITNUARITEAUNUNTEAUAINS

JEHU AUNUY AZUUL
A frnudeglusziviiannsaiinss duasssinaUsziiiuils >84%-100%
B fanudegluszauidinlaannsauvamiuuazveneenls >68%-84%
C fanudeglussiufiannsndiauildiFeudin >52%-68%
D fmnwdeglusziviiannsamsuisiidennd >36%-52%
F lsifianugamnu/anansaluFesssna < 36%

th
Proceedings of the 17 International and National Conference on Engineering Education



137

YoAuny (Finding)

1 nuanisdsnlagldluvasuaumuinyaansluseiuuimsiseauanug anuansaiingitesunisuimsssuy
AANYBLANANNTY waglasunsiauAuiianeeiu Ingesdnslidladnismuauuiniendaaulunsiau
AN3 AnmanansafnedtedunisuImssEuuRunnliuiyaainslusERuewIENIINeY

2 msfnsananmadululdvesardounnsesvasszuunmunm: wuhawsddgivilidegmenulidauysalves

szuuaunmlulssnuife

a

1) yaansfaneanuimnudilalubes msumsanudssnunim mslidelumsdanisaanm
nsiansviadlggunnu uagmsldatiauasnisimzvideya
2) vwenusievesyanansluneluesdns
3) nstenennsuleviesessuuAmAInliTaLI
3 nsvedsUANNAgIY: N3 inseiuanuilunsuimsssuuannmifgdestudeunnsesddamuinngud maned

seAuANg ANNENnse Tudesedu C-D Bwininanasgufinmualifessdu B siuaudendinisned 2

A9 2 (mﬁNLLﬁ(ﬂﬁNﬁfﬂ3'?@i%(’?‘Ui%ﬁUﬂ’JW@J?LUHﬁiU%MWﬁﬁ%UUﬂﬂm?‘w

Wtolunszusziiu YovazazuuLIRAY FEAU
MIUIMIANLIAIANNN 49.0 D
nsldsielun1sdnnisnaunn 55.8 C
nM33nn1svalggUunIu 60.8 C
nsldafifuaznisiaseiteya 47.4 D
NSUTMSNUTINEIBITY 45.5 D
nsenenennsuleuy 44.5 D

a5 (Conclusion)

nuAdsilfaueuumanmslfiaiosfleguninlunisdumaingearaldauysivesszuuguninlugnaimnssunis
NAnEN NMTIes i liuame i i suimnsssuusaamiildasuiuinanssuumsitmunea Anuannse
TuBesnsudmsszuuauamliuiynainssedvuimsveesdnsdlimnzauiisans naideiaausuumislunns
Wananug anvansalunsuimsszuuaunliuaguimsiulassmsufuupaunmvedsany dadumsiFeus
MangufanieaieuniugiunsujiRseinulasinisuiuusmanimaiunseulunisiaun Black Belt Player va4 Dr.
Mikel J. Harry [5] Tnefifflinousuazdioseenanaimsviinvousesiuuszsiieiouinguitazuimslassnsuiulge
AuATANnAa LazfuIMssERUguEdsatuayuiaziirs i duduniawesaagnssunislasenis Tneidausiusaus

Mnuadundtunsiulnvesfiiiunsineusy nansuwny Andeniusnufivuizauiueddng MvuanuILaziien

nqulmuneg Avuaveuiwadymamunm saudsatuayunineinsidndu lnefidhmnessesatd msunsimn
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YAAINTILILlATINISAe 4 e Bemamngduuinisiaraansaimuiyaainslidannusevilunmsuimsssuuamnmn
Tunadudunaranansadinuiuilduiinulaass Fanmsiaundnanddimedanldianguimsvesgnavnssy

mndnelulseindlng uazuumeiddanunsatluvssendldlugeavnssuduidesnmsiaunanuivesiuinisiusiu

nsusmsAanwaelule
Yaiauouuy (Recommendation)

wwnnlunsvayransilwinzauivgeamnssunilassasnegsialuguazdl Career Path VN UnaNaNS
Wulals wasldmimennsgaisiunaiuazeudszanadaiu lassnsfidenyszneunsimwinsdunisuiudsnunmi

nsgnusegInaielinadnsaInnsUTuUURANATUnSNensawmu
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n3dnsTULUIMINSANUIEmSuRanssuinAnen AnsdrINIsUANERT WnIneaeATUNI Knowledge
Management System for Student Activities, School of Engineering Sripatum University
Bway Sumsend |, waudles uiuau , vén wadgy
Chisanu Amprayn*, Montien Kaenson, Chalat Pongsuk
ANEIMINTIUANENT UINENGATUNY

dlua chisanu.am@spu.ac.th*, montien.ka@spu.ac.th, chalat.po@spu.ac.th

unAnge
nsdaszuuUImITALidmiuAanssuindnu augdmnsmamans sminerdeaiuyy 3 3 funeu Ae 13
Uszifluradiavedlasinis msdmdenlasinis was nstausuuziumaiaia auamadunisiaun nuin wanis
Usziflunadi3alumsdnAanssudiuau 14 Tassmssietnisdne se¥smsveazuuuianssy Tasasdl 5 Tasansitlasu

a o

nsAnLdenuazihudusuz kMU UANAnI ouuImensiau fidgenadssiunisiudndnuluanissud 21 Toy
lasansiilasuAniden fis lasin1sineranfiaiiun1saunguainud eivgy Juwilfuang ¢ tunew lasani1snanssy
fousutadlnivainuLIMmNIIUAIERS WAy 1ATINTTIUNBUANAMELTNENE THTaTiudulaziiuuamslunisiimm 5

v
Y

Jumou lassnstaduineg idewdu lassnsussguidnfnyiuszdnd Juunufiang 5 duneu waz Tasesnisatewmun

o

Anenneii Tuwmddunisian 4 Tuneu

AEARY: NMIIATFUUVUINIANS W UJURTA wuamslunsiamn

Abstract

Knowledge Management system for student activities in School of engineering Sripatum university has 3
steps as successful evaluation of student activities projects, the selection of student activities projects and
recommendations as best practice or guidelines development on selected student activities projects. There
were 14 student activities projects per academic year. All 14 student activities projects were evaluated and then
5 student activities projects were selected. Volunteer mental project that is conducted according to the
expertise group has 4 steps for best practice. New student welcome activity and party for student from all
faculties were conducted together and has 5 steps for guideline development. Post training project was
changed to annual student meeting and has 5 steps for best practice. Finally, leadership development camp

project has 4 steps for guideline development.

Keywords: Knowledge Management, Best practice, Guidelines development
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unayuuIY

nannNsuagiueNa (Rationale)

tndAnwluanissuil 21 azdosdivinuznisBouiuazairesuinnssulysl (Learning and Innovation Skills) wisiu
Hnelu fawndveaseuliininue Seulaen1sufua (Leaming By Doing) visaisanlagdiutinn1swmuiniuiuiniwes
4C Uszneuse Communication (M3deansiiiiuszansam), Collaboration (M3¥usmAULDY), Creativity (13N

@

widgmedsad1eassh) way Critical Thinking (MsARAASIERdyw) [1] FesnsannanssutnAnwiazidunseuiunddey
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A5n13Anw (Methodology)
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fnualrda1iivdnsening 1-5 Ingnisinnuaadivindwuniduy 3 szeu fe fanssunaueddInssuamans
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FIUNITANLNTEUILANS PDCA  savunaziithwinmingu 5 Aanssufinaedmnssurandsniunisunsdiuniy
N55UIUNNS PDCA asilthwmiinyinidu 3 way Aanssuiinayimnssumaniidnialaglddessidunismiunssuiuns
PDCA avdlamiminwiiu 1
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3
G (Goal) fie MsfmuAAsinIANYs R (Reality) A M zsiaaunsallutiagdu O (Option) Ao fviudenlunis
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MRS Aemadon uay sudunsidusaulsraunadiia fushedy Goal Aifvunadnien

N59AsEUUTEIEUUIMIAIIUS (Knowledge management, KM) Lﬁumiﬁwaqﬁmmiﬂizmmﬁﬁﬂﬁmmﬁmmﬂ
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d-1 5 2 3 1 6 (30)
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(2) Mm3dnlasansdnenandesldszezinanlunsdndunislitiu 7 Jude 1 Tassnns (3) SrnuiinAnuiiidisiuse 1

1A339N13A750¢ 381313 30-40 AuAziANaMIan Loy (4) Augunsaluaznisidenaniuiidavilasenisldldidudym

PENVBININTTUINDEN LpaannausauSuasuli g au UIUU e SEeEaIinay wassuutn@nwnile [3]
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Abstract

At present, students use memorization without actually understanding the content of learning.
However, there is traditional teaching and learning only remember without thinking and real practice based on
real cases. The paper proposed learmning based on problem based learning (PBL), a direct learning experience. By

focusing on students to practice their skills, thinking method, solving problems that occurred during in learning
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time. In addition, PBL can also create incentives for students as well. The process of the teaching methods of
basic computer, a mandatory course for engineering students of Mahanakorn University of Technology, has
been changed from the former learning, teacher provided knowledge and student recognized knowledge then
they defined examples to apply knowledge, to be taught by means of focusing on PBL. For example, problems
have been raise up at first, then student will be identified the necessary knowledge, after that student will be
solved problems, finally student is able to learn and apply knowledge to solve problems. Throughout the three
academic years, the experimental result showed that students learned with the PBL. They can understand and
solve more problems when comparation with students whom did not pass basic computer in the academic
year 2016, with 9.26%, but when changing the teaching style, the number of students that did not pass the

course, reduced to only 0.30% in the academic year 2017 and 2.50% in the academic year 2018.
Keywords: Problem based learning ,Communication Skill ,Teamwork Skill ,Critical Thinking Skill
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Increasing Efficency in teaching electrical power systems by learning methods

with substations Case study engineering Ratchathani university
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o

AdAty: szuulnihmas | msiiuUszansnimnisaou

Abstract

This research aims to increasing efficiency in teaching electrical power systems by learning methods
with substation according to criteria 70/70 to find the effectiveness index, comparing learning achievement
before and after study electrical power system. The sample groups used is the faculty of engineering students
department of electrical engineering studying this subject in the 2/2018 totaling 23 people. This research
instrument were the achievement test and satisfaction questionnaire about teaching and learing by learning
with the substations. Statistics used in data analysis include percentage, mean, standard deviation, T-test

statistics, effectiveness index and efficiency.

th
Proceedings of the 17 International and National Conference on Engineering Education




164

The research found that learning management to find the efficiency of learning methods with
substation effective 69.71/84.35 close to the criteria set at 70/70 with the effectiveness index of 0.4833 that is,
students have higher grades after studying before 48.33% learning achievement is higher than before learning

significantly at level 0.01 and students are satisfied with learning at 4.45 high level.

Keywords: power system , increasing in teaching efficiency
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Information Exposure and Motivation of Engineering Students to attend the Exchange
Program
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ABSTRACT
The objectives of this research are to study 1) the information exposure about exchange programs of
undergraduate students of Faculty of Engineering, Mahidol University 2) factors that affect the motivation of
undergraduate students to attend exchange programs 3) comparing demographic characteristics and factors that
affect the motivation of undergraduate students to attend exchange programs. This is quantitative research and
the population is 320 undergraduate students from Faculty of Engineering, Mahidol University. The researchers

use an Accidental Sampling method and collect data by questionnaires. The descriptive statistics are used to
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analyze percentage, means, standard deviation, and using a t-test, one-way ANOVA to examine individual
differences.

The results show that 1) 37.50% of undergraduate students from Faculty of Engineering, Mahidol
University receive the news about exchange programs every month, 38.30% using Facebook 1-2 times/month,
68.30% receiving the news on weekdays, 62.30% receiving the news during 16.01-24.00 hrs. 2) For the overall,
factors that affect the motivation of students to attend in exchange programs at a high level, when considering
each aspect, it is found that personal factor X=0.24, social factor X=4.01, institutional factor X=4.04, and
economic factor X=4.09. 3) Comparing variables, it is found that the difference in departments affects the
motivation of undergraduate students to attend exchange programs. Nevertheless, the difference between
gender, academic year of study, GPAX, and financial support does not affect the motivation of undergraduate

students to attend exchange programs at a statistically significant level of 0.05.

UNE§UUIY (Summary)
NANNSUALIUANA (Rationale)
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Questionnaire)
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Abstract

The objective of this research is to study the satisfaction of the workplace towards the internship of
Automotive Manufacturing Engineering students, Faculty of Engineering and Technology Panyapiwat Institute of
Management. The separating according to the desirable characteristics of the five graduates, namely 1.morality
and ethics 2.knowledge 3.intellectual skills 4.Interpersonal skills and responsibilities 5.communication, analytical
and information technology skills to meet the needs of enterprises in choosing students to work and analyze
the factors that affect the decision to accept new graduates of Automotive Manufacturing Engineering courses in
the academic year 2014 entered the work of entrepreneurs. In which a total of 42 students are trained in
various workplaces not less than 312 days or 2,496 hours. The research team divided the research method into
2 parts. In the first part, the researcher collected quantitative data from the enterprises by using questionnaires
as tools, the gquestionnaire is a form of scoring from 1 point is a minimum to 5 point is the maximum, which is
very good. The answer consists of 12 questions. The Main questions are about moral, ethical, intellectual skills,
interpersonal and responsibilities skills, analytical, communication and information technology skills. In Part 2,
the researcher collected qualitative data. By using group discussions and in-depth interviews with open-ended
questions and using the data obtained to analyze with the SPSS program to find the consistency of the
enterprises with the sample students.

Quantitative research results indicate that the main factors affecting new graduate students in
Automotive Manufacturing Engineering, Faculty of Engineering and Technology, Panyapiwat Institute of
Management Entering into work in the workplace is 1.Morality, ethics (mean 4.14) 2.Knowledge (average 4.07)
3.Intellectual skills (average 4.12) 4.Interpersonal skills and responsibilities (average 4.46) 5.Communication skills
and information technology analysis (average 3.96) and standard deviation (mean 0.49). The ability of students
analyzing, the student's strengths are n interpersonal skills and responsibilities which was cultivated from
practices in the convenience stores. It is therefore important that the institution must continue to promote and
should provide training to increase communication analysis and information technology skills with more insights
into various courses.

Keywords: Group discussion, In-depth interviews, Working practice
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Abstract
For investors in the Stock Exchange of Thailand, choosing to buy, sell or hold good and effective Thai
stocks in order to provide high returns requires knowledge and expertise in analysis. Including techniques for
buying, selling or holding that Thai stock. Bestock is a system for learning and analyzing Thai stocks
appropriately for investors. It will be a system that helps in analyzing and screening Thai stocks as well as
learning resources in investment. The system will consist of 3 main parts: 1 part of data import which will be
the part that serves in Importing data such as Thai stock prices, graphs in real time to bring data into the

process in Part 2, which is responsible for processing using algorithms to analyze the forecast of the Thai stock
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price in the future whether there will be up or down direction, which will send the result to Part 3, which is
responsible for showing the results, which will be displayed as the Thai stock price chart And the Bestock
system also has the function of recommending that the Thai stock should be bought, sold or held, and there is
also a classification of buying or selling shares of different Thai stocks. The whole system Whether you have the
ability to predict the stock price ahead of them to guide decision-making to these investors. And in the B-Stock

system, there is also a section of knowledge for investors from the beginning to advanced analysis as well.
Keywords: Stock, investment, Learning system, Analysis system, Investor
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K-Mean Clustering (KNN)
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d = J(Cl - Xl)z + (Cz - Xz)z aunsi 2

VRNAAMINLAYIINIT Top 3 983 A58 A5Ne wavadsde lngldriilndaingn Centroid vadudaznau
RNN (Recurrent Neural Network)
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Han1snAaesInaeinIsEeriulagld Multiple Regression way K-Mean Clustering

Fotfu Advanc.BK Tusnan 185.5 (4/4/2562) $1uau 30 u lus1an 5,565 U uaw M1etfu Advanc.BK Tusian 192.50

(17/6/62) Tusaan 5,775 um

Advanced
2251
Ay A
LS v L2
175 1 v
150 4
125
100 1
— Adj Close

731 — Value

Sell
50 | — Buy

T T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Y]
o

Hadwsnle fAls 7 v/ viu wae lolawzilsedit 210 uvmlagldnamsdu 13 Ju
Han1snAaewieviuvesiungll lagld Recurrent Neural Network (RNN)

vineiungsilvesiuil 6/5/2562 veau Advancbk

Using TensorFlow backend.

WARNING: tensorfLow: From /Library/Frameworks/Python. framework/Versions/3.7/lib/python3.7/site-packages
/tensorflow/python/Framework/op_def_library.py:263: colocate_with {from tensorflow.python. Framework.o
ps) is deprecated and will be removed in a future version.

Instructions for updating:

Colocations handled automatically by placer.

WARNING: tensorfLow: From /Library/Frameworks/Python. framework/Versions/3.7/Lib/python3. 7/site-packages 2057 — training set
/tensorflow/python/ops/math_ops.py:3866: to_int32 (from tensorflow.python.ops.math_ops) is deprecated —— predicted stock price/test set
and will be removed in a future version.
Instructions for updating:

Use tf.cast instead.

Epoch 1/5

- 2s - loss: 0.0427

Epoch 2/5

- 1s - loss: 0.0110

Epoch 3/5

- 1s - loss: 0.0074

Epoch 4/5

- 1s - loss: 0.0053

Epoch 5/5 I
- 1s - loss: 0.0041

Train RMSE: 2.42

Test RMSE: 2.71 175 4
[199.05615] I

— original dataset

195 4

190 4

185 4

Value of Advanc.BK

180 4

[1.1
[[0.97978381] 170

Last Day Value: 190.05615234375
Next Day Value: 189.63494373046875 T T T T T T
[198.05615 9.9797838] o] 50 100 150 200 250
> Time in Days

NAANS YUY 189.6 UM , S1A1939 188.5 , %Error = 0.53%

vhuneSungeluesTuil 7/5/2562 vesiu Advancbk
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RESTART: /Users/jamespi/Desktop/StockPricePrediction-LSTM/StockPricePrediction.
PY

Using TensorFlow backend.

[18&.5]

WARNING:tensorflow:From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py
thon3. 7/site-packages/tensorflow/python/framework/op_def_library.py:263: colocat —— original dataset
e_with (From tensorflow.python.framework.ops) is deprecated and will be removed —— training set

in a future version. 190 . J
Instructions for updating: —— predicted stock price/test set
Colocations handled automatically by placer. (AN
WARNING:tensorflow:From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py

thon3. 7/site-packages/tensorflow/python/ops/math_ops.py:3866: to_int32 (from ten 185 4
sorflow.python.ops.math_ops) is deprecated and will be removed in a future versi
an.

Instructions for updating:

Use tf.cast instead.

Epoch 1/5

- 25 - loss: 0.8599

Epoch 2/5

- @s - loss: B.8283

Epoch 3/5

- @s - loss: 9.0147

Epoch 4/5

- @s - loss: 0.8107

Epoch 5/5

- @s - loss: 0.0084 170
Train RMSE: 2.11
Test RMSE: 1.87
[188.1347]

180 -

Value of Advanc.BK

175 4

o
[N
o
.
o
=
o
@
o

[1.1 100
[[1.0048811]] Time in Days
Last Day Value : [188.5]

Next Day Value: 189.8530242919922

e

NAANS YUY 189.05 UM, 51A1934 189.0 , %Error = 0.026%

viuneungellvesiuil 8/5/2562 vesru Advanc.bk

RESTART: /Users/jamespi/Desktop/StockPricePrediction-LSTM/StockPricePrediction.
Py

Using TensorFlow backend.

[189.] E————
WARNING:tensorflow:From /Library/Frameworks/Python.framework/Versions/3.7/1ib/py . ?rr;iﬂ"i‘:l (:::aset
thon3. ?/site-packages/tensorflow/python/ framework/op_def_library.py:263: colocat 190 H N 9

e_with (from tensorflow.python.framework.ops) is deprecated and will be removed —— predicted stock price/test set
in a future version. I vy
Instructions for updating:

Colocations handled automatically by placer. |
WARNING: tensorflow: From /Library/Frameworks/Python.framework/Versions/3.7/1ib/py
thon3.7/site-packages/tensorflow/python/ops/math_ops.py:3066: to_int32 {from ten |
sorflow. python.ops.math_ops) is deprecated and will be removed in a future versi

185 4

i s
on. 180

Instructions for updating:
Use tf.cast instead. I
Epoch 1/5 i o
- 25 - loss: 0.0645 | s NITUN
Epoch 2/5

- @s - less: 9.0202
Epoch 3/5 170 4 g
- Bs - loss: 0.9144

Epoch 4/5

- Bs - loss: 9.9186 y T T T
Epoch 5/5 40 60 80 100 120 189
- @s - loss: 9.0081 Time in Days :
Train RMSE: 2.08

Test RMSE: .88

[188.11594] 12 ym, $1A1939 189.0 , %Error = 0.063%

[1.1

[[1.80538387]

Last Day Value : [189.]

Next Day Value: 189.12872314453125

35>

Value of Advanc.BK
=
=]

o
N
=]
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RESTART: /Users/jomespi/Desktop/StockPricePrediction-LSTM/StockPricePrediction.
Py

Using TensorFlow backend.

[183.7 —— original dataset
WARNING: tensorflow:From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py —— training set
thmt\3,7/site-packagEs/tenscrﬂo\n}’python/framew?rk/up,deﬂlihmry.py2263: colocat 190 1 predicted stock price/test set
e_with (from tensorflow.python.fromework.ops) is deprecated and will be removed

in a future version. VU
Instructions for updating:

Colocations hondled automatically by placer.

WARNIMG: tensorflow: From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py
thon3.7/site-packages/tensorflow/python/ops/math_ops.py:3066: to_int3Z2 (from ten
sorflow.python.ops.math_ops) is deprecated and will be removed in a future versi
on.

Instructions for updating:

Use tf.cast instead.

Epoch 1/5

- 25 - loss: 9.9671

Epoch 2/5

- 0s - loss: 0.0206 8
Epoch 3/5 170 4
- @Bs - loss: 0.9148

Epoch 4/5

- @s - loss: 9.9108 T T T T T 183
Epoch 5/5 60 80 100 120
- @s - loss: 0.0030 Time in Days

Train RMSE: 2.16 5
Test RMSE: 2.81

[186.74352]

B asam0037 UM, 391A1939 190.0 , %Error = 3.68%

Last Day Value : [189.]
Next Day Value: 183.51458740234375
2

185 +

180 +

Value of Advanc.BK

175 4

o4
r
=3
B
=1

viunefungeuesiuil 10/5/2562 vowiu Advanc.bk

RESTART: /Users/jamespi/Desktop/StockPricePrediction-LSTM/StockPricePrediction.
2% |
Using TensorFlow backend. |
[1%0.] |
WARNING:tensorflow:From /Library/Fromeworks/Python. framework/Versions/3.7/1ib/py |
thon3.7/site-packages/tensorflow/python/framework/op_def_library.py:263: colocat | —— original dataset
e_with (from tensorflow.python.framework.ops) is deprecated and will be removed —— training set

|
|

in a future version. | —— predicted stock price/test set
|
|

190

Instructions for updating:

Colocations handled gutomaticolly by placer. Vv
WARNING:tensorflow:From /Library/Fromeworks/Python. framework/Versions/3.7/1ib/py
then3d.?/site-packages/tensorflow/python/ops/math_ops.py:3066: to_int32 (from ten |
sorflow.python.ops.math_ops) is deprecated ond will be removed in a future versi
on.

Instructions for updating:

Use tf.cast instead.

Epoch 1/5

- 2s - loss: 9.0669

Epoch 2/5 | 175 4 °
- @s - loss: 9.0262 |

Epoch 3/5 V]’]u
- 1s - loss: 9.0143

Epoch 4/5 170 4
- 0s - loss: £.0105 ‘ 18
Epoch 5/5 |
- @s - loss: 9.0879 { T iy r y T T

Train RMSE: 2.86 ‘ 50 80 100 120 188
Test RMSE: 2.57 Time in Days :
[187.85215]

[1.] a

[[1.0085083T] 65 U, 31133 188.5 , %Error = 0.079%

Last Day Value : [198.]

Next Day Value: 188.66049194335938

>33

185

=
B)
De

180

Value of Advanc.BK

o4
n
=]
&
=]
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RESTART: /Users/jamespi/Desktop/StockPricePrediction-LSTM/StockPricePrediction.
Py

Using TensorFlow backend. —— original dataset

[188.5] . R R —— training set
WARNING:tensorflow: From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py 190 1 . dicted stock t set
thon3.7/site-packages/tensorflow/python/framework/op_def_library.py:263: colocat predicted stock price/test se
e_with (from tensorflow.python. fromework.ops) is deprecated and will be removed
in a future version.

Instructions for updating:

Colocations handled automatically by placer.

WARNING: tensorflow: From /Library/Frameworks/Python. framework/Versions/3.7/1ib/py
thon3.7/site-packeges/tensorflow/python/ops/math_ops.py:3066: to_int32 (from ten
sorflow.python.ops.math_ops) is deprecoted and will be removed in a future versi
on.

Instructions for updating:

Use tf.cast instead. 175
Epoch 1/5

- 2s - loss: 0.0603

Epoch 2/5

- 1s - loss: @.8194 170
Epoch 3/5

- 1s - loss: 8.8131

Epoch 4/5 T T T T T T T
- 1s - loss: 9.0096 0 20 40 60 80 100 120
Epoch 5/5 Time in Days

- 1s - loss: @.00874

Train RMSE: 1.98

Test RMSE: 1.28

[188.7977]

[1.1

[[1.85318171]

Last Day Value : [188.5]

Next Day Value: 198.8231658935547

e

185 A

180 4

NAANS YUY 198.89 UM, 51A1934 187.5 , %Error = 6.07%

o v o 1 Qg_‘; %
miwagﬂmamiwmaaawuummaﬂquﬁuamuwgdu%mu Advanc.bk

6/5/2562 190 189.5 188.5 0.53%
7/5/2562 188.5 189.05 189.0 0.026
8/5/2562 189.0 189.13 189.0 0.063%
9/5/2562 189.0 183.50 190.0 3.68%
10/5/2562 190.0 188.65 188.5 0.079%
13/5/2562 188.5 198.89 187.5 6.07%

wadnsTildanmsnnaeRaui Uil 6/5/2562 fla 13/5/2562 i %Error gl 0.026% - 3.68%
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&@3U (Conclusion)
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Trend Analysis of Medical Device Patent Publications
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Abstract

The objective of this study is to study the trend of medical device technology from patented inventions in
each country using Patsnap as a tool for searching and analyzing data from the international patent database.
Keywords to search for is a medical device is used by searching in the title and abstract of the patent that was
registered in the year 2014-2018 For a period of 5 years. Next, number of registered patents in the overview was
analyzed separately by the International Patent Classification (IPC), country of patents assignee. Then, Patent
landscape was used as a tool for technology trends analysis. The results showed that the number of patents
related to medical devices totaled 5,843,711 patents. China has the largest number of registered patents,
3,627,245 patents, and the electricity company from China is the most patented owner (Assignee) as well. When
analyzing the patent trends that are registered separately by the International Patent Classification Group (IPC),
it is found that the highest-risk group is GO6F (ELECTRIC DIGITAL DATA PROCESSING) with 390,773 patents and
The smallest group with the lower risk is B65G (TRANSPORT OR STORAGE DEVICES) with 104,548 patents.
Therefore, researchers or inventors who develop and invent medical devices following to the research
questions received from actual users should also search patents that invented medical devices are in high risk
groups or not, and should be careful to develop an invention that is repeated in the invention that has been

revealed or in this hi risk technology group, or change to produce medical devices in lower risk groups instead.
Keywords: Trend Analysis; Technology; Database; Patent; Medical Device; Intellectual Property; Patsnap
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7 China Taiwan 90,023 1.59
8 Germany 80,055 1.41
9 India 69,410 1.23
10 Russia 65,827 1.16
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ABSTRACT

This article presents the process and the result in the engineering learning project for the new theory

agriculture farm by STEM education. School of Engineering joints with School of Information Technology, and
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College of Logistics and Supply Chain to server as the mentor to Bangbua School (Peng Tung Trong lJitr
Wittayakarn) in the first year of the pilot project that has 25 students in the junior high school level to participate.
The operation is divided into 2 parts; engineering knowledge and project development according to STEM
education. We select the topic “The Control system for turn on and turn of the water in the Bang Bua Melon
Project for Dad by smartphone”. It has many problems such as pythium root rot, funsus in the soil, and root
warm because of the uncertainty of water volume and the uncertainty of amount fertilizer to the melon trees.
The participants joint to develop the water and fertilizer systems that check temperature and humidity of soil
via the smartphone application. It makes a convenient and an accurate to control the amount of water and
fertilizer that is an important factor in growing plants. Finally, this project won the gold medal of Bangkok STEM

education and the winner of the Central region and Eastern region level too.

Keywords: Engineering, STEM Education, Junior Hish School, New Theory Agriculture Farm, Mentor
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Abstract

The ability to display data across different platform is the key of developing an application as Web-
based Application. The display is organized through the HTML. With the increasing demands of data
visualization, the writing of HTML to accommodate the dynamic nature of data nowadays is accommodated by
the implementation of the engine called “template processor”.

“template processor” combines the data and the given template to generate an HTML page to be
displayed on the browser. The generated HTML page fits with those data. When there are changes in data, the
“template processor” will modified the HTML page to guarantee that the data visualization is according to the
given template. “template processor” is currently implemented by the common server-side computer
language, e.g. Java, PHP, Python. Those are either an interpreter languages or required the virtual machine. The
performance, of course, will not be as good as compiled codes.

This paper propose the guide line for developing the “template processor” for HTML in C. C codes will
be compiled into machine code and then give the better performance. The proposed guide line is not only re-
coding from one language to another, but it also gives the methods to solve the obstacles raised by the nature

of “template processor” which is designed based on the “interpreter” concept.
Keyword: Template Processor, Dynamic Web Page

1. Introduction

Web-based Application is one of the most popular approach in developing an application. The web-
based application takes advantage of the widely used Internet standard and infrastructure. The application
design and development can be more emphasized on the algorithm and feature. The communication and user

interface design are both handle by the Internet standard and infrastructure. Developers do not need to make

th
Proceedings of the 17 International and National Conference on Engineering Education



any client software to handle the user interface while the learning curve of the users is shorten. Users are
mostly familiar with the Internet browser thus are required a minimal time to use the application.

Web-based Application uses the functions of the web pages both static web pages to dynamic web
pages. The static web pages are coded in HTML (Hypertext Markup Language). The pages are delivered by the
web server and then displayed to the end-users through by the help of the web browser. The pages are static
because the data on those pages is frozen. The dynamic web pages allows the data shown on the pages to
change according to additional information/action. The common application of dynamic web pages is to
change the data based on the user action. The page then interacts with the user to obtain additional
information and adjusts the data accordingly.

The traditional method in developing web-based applications is to use the interpreter languages as
PHP, Python, etc. The web server processes the HTML codes through a HTML pre-processor. The HTML pre-
processor finds the proper tag, escapes from the HTML, invokes those interpreter indicated in the tag, and then
switches back to continue processing the HTML codes. Consider the following HTML codes.

<HTML>

<HEAD>

<TITLE>Example Escape</TITLE>

</HEAD>

<BODY>

<P>Current time is: <?php print date( ‘Y-m-d H:i:s’); 7></P>

</BODY>

</HTML>

The HTML preprocessor (Web Server) interprets the codes until line #6. The Escape Syntax “<?php”
asks the preprocessor to escape the current interpretation and then calls the PHP processor. After completing
the PHP processing, the result merges to the HTML codes at the Escape Syntax point. In this example the
current server date and time will be displayed to replace at the Escape Syntax point. This is the dynamic
feature of this web page. The date and time will be dynamically displayed according to the time that user
requests.

This method mixes the processing code and the HTML together. The codes are not structured properly
to understand and maintain. The reuse of those codes is difficult. Moreover, the switches back and forth
between HTML preprocessor and other processor (in the above example, PHP processor) lower the overall
processing performance and increase work load of Web Server. The Template Processor is designed to solve

this issue.
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While the HTML preprocessor process the information that mixes the processing code and the HTML
together, the HTML Template Processor looks at the processing data and the HTML template separately. The
HTML template file is the portion containing the HTML describing how to present the data. The processing
code is describing how to obtain the data. By separating the two, the HTML Template Processor then processes

the data according to the processing code and then format the data according to the HTML template.

HTML Template file

Executable
Program

HTML Template Processor

.

Figure 1: Information flow for the HTML Template Processor.

Popular development of HTML Template Processor is done by many contributor, e.g. Smarty[1],
Latte[2], Twig[3]. Most of them are implemented by the interpreter language e.g. PHP. The C language is
simple and efficient, however it is not popular in the web development. There is very few implementation of
HTML Template Processor in C.

In PHP, the HTML Template Processor integrated with the processing code is executed by PHP
processor. The HTML Template Processor obtains data through the PHP codes, merges those data with the
HTML template file and then sends out to the Web client.

In C, the HTML Template Processor integrated with the processing code is compiled by C compiler.
When is called, the HTML Template Processor (now is in the executable program) obtains data, merges those
data with the HTML template file and then sends out to the Web client.

This work designs and develops the HTML Template Processor in C. The implementation has been
compiled in both Linux platform and Windows platform by using gcc.

The next section presents the design of the Data Tag for the HTML Template Processor. Then the

component of the proposed HTML Template Processor is given. The function list is giving in the later section.
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2. Data Tag
The Data Tag is to be placed in the HTML Template to indicate the location of the data. The Data Tag
is designed with two main principle:
a) Variable: The Data Tag must able to indicate the location, in the HTML, where the data will be
placed. The data is represented by a single variable. A single variable is indicated in the specific
location and will be replaced by a null-terminated string. The null-terminated string can be a
general message, information, HTML tags as described in the data section.
The data tag representing a variable is the variable name enclosed in the curly braces. This
variable name and the curly braces will be replace by the value of the variable. For example,
<HTML>
<HEAD>

<TITLE>{varname1}</TITLE>

</HEAD>

<BODY>

<H2>{varnamel}</H2>

<P>..</P>

</BODY>

</HTML>

The HTML Template Processor will replace {varnamel} by the value of “varnamel”. The replacement
will be done in every location indicated by {varnamel}. The code after the replacements is shown below:

<HTML>

<HEAD>

<TITLE>Our page</TITLE>

</HEAD>

<BODY>

<H2>Our page</H2>

<P>..</P>

</BODY>

</HTML>
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b) Block: The Data Tag must support the block message. The block message is a group of data whose
amount is not defined at the time of HTML template written. In programming term, the block
message can be seen as a one dimensional array. The block message can be a table of
information.

The data tag representing a block is the variable name enclosed by "<!-- BEGIN cell -->" and "<!--
END cell -->". For example,
<HTML>
<HEAD>
<TITLE>Test</TITLE>
</HEAD>
<BODY>
<TABLE>
<TR><!-- BEGIN cell --><TD>{cell data}</TD><!-- END cell --></TR>
</TABLE>
</BODY>
</HTML>
The HTML Template Processor will consider the block starting from "<!-- BEGIN cell -->" to "<!-- END cell
-->". The block is named as “cell”. The variable “cell_data” is to be filled inside the block. The HTML Tag will
be included each individual value. The code after replacements is show below:
<HTML>
<HEAD>
<TITLE>Test</TITLE>
</HEAD>
<BODY>
<TABLE>
<TR><TD>Column 1</TD><TD>Column 2</TD></TR>
</TABLE>
</BODY>

</HTML>
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3. Components of HTML Template Processor

The HTML Template Processor composes of the following components:

a) HTML Parser is the part that reads the HTML template, separates Data Tag, and then decides which
parts will be replaced by the value. The template will be parsed and stored in a double link list
structure. The parser will extract those Data Tags out of the normal HTML tags and put them in
separate nodes. The example is as follow:
<HTML>
<HEAD>
<TITLE>{title_data}</TITLE>
</HEAD>
<BODY>

<P>This is a body

The above HTML template will be loaded and parsed by the HTML Parser through the following
command.

HTPloadfile( HTP **htp, const char *filename);

The following double link list is created after the code is executed.

2 1 1 |

Figure 2: Double link list containing parsed data.

b) Single Value Replacement is the part that looks for the specific variable name in the double link
list. If the variable name is found, the value will be placed. The following command is called.
HTPsetvar( HTP *htp, const char *varname );
c) lock Replacement is the part that looks for the specific block in the double link list. If the block is
found, the value for the whole block will be placed. This part contains three separate steps.
a. Mark the beginning of the block.

HTPbeginblock( HTP *htp, const char *blockname );
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b. Fill the value to the block.
HTPparseblock( HTP *htp, const char *blockname );
c. Mark the end of the block.
HTPendblock( HTP *htp, const char *blockname );
d) Output Display is the part that merge all nodes in the double link list back to the HTML
contents to be sent to client. The following command is called.
HTPprint( HTP *htp, FILE *outputfp );
4. Conclusion
The implementation of the HTML Template Parser by using the C language is presented in this paper.
This paper proposes the alternative way of implementing the HTML Template Parser by using the compiled
language instead of the interpreter language. By having the code compiled the better performance can be
expected.
5. Reference
[1] https://www.smarty.net/
[2] https://\atte.nette.org/en/

[3] https://twig.symfony.com/
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Abstract
Learning by doing focuses on students to study, plan, act, and solve problems on their own. In this study,
the application of engineering knowledge for societal engagement by constructing a living weir was done. The
living weir was in the area of Tad Chompoo, Chiang Mai University. It was constructed during the period from
March to April 2019. The students acted in every step of the construction process under the supervision of
lecturers and experts. The results were (1) A 1-Living weir was completely constructed, (2) Students learned to
be Managing Director, Site Engineer, and other positions, (3) Students were trained to solve problems in every

step of the construction of the weir, and (4) Students have volunteers and work for the public.
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