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Abstract

In swimming competition, there are devices to help in precise timing and using a board
with touch detection, called touch board or touch pad. Touch boards are necessary for
competition Timers, whenever a swimmer touches the edge of the pool during each race. In the
big competition, detector plates are more accurate, which can be checked for many touches
simultaneously to verify the competitidn rules. On the other hand, when they use this kind of
device to work like a competition, but for training. Overall, they are not generally used because
these devices are expensive, have complex computer systems that are difficult to install, relatively
heavy in weight and large in size, and not easy to use regularly. Nowadays, technology of
portable electronic devices is up to date, people can be easily connected each other. Today Wi-Fi
signals are a basic feature of mobile devices. As | am a developer, I see the possibility of using
these technologies to develop devices that work as touch boards. The one part of Wi-Fi touch
board system is developed into a web application, working with touch board devices and connects
to the web application with Wi-Fi signal. Touch board devices can be moved using electric power

from portable batteries and mobile charger.
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2.5 API (Application Programming Interface)
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-

AP Data base
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2.6 MySQL

v
S W

MySQL Aslusunsusamsgiutdoya Awmu1lasussn MySQL AB Tusunsuild

U

Y A

3 9 Yo & < A A Aq w 3 v o 2 A
ninnudeya Taglemds SQL Whuasealenlylumsinuvoya MySQL WalLAUUNUND
[ 9 YA A a 4 ] o 1 o <] A 1
5995UANABINITVOI IFNTAHAIBNTBINOUNAADS 1IFUMTTNUTINAVAI VAT DL
1 ] a d o [ I o
Y18 (Web Server) NUMBIADUNAUADINIUIUNN 9819 PHP, ASP.net, JSP Fludu viorau
1 o 4 1 a a <
i’JiJﬂiJTﬂiLLﬂilliJi%Qﬂ@] (Application Programs) (U B NFIAVTANABNUA  (Visual
. J < o
Basic.net), M¥19191 (Java), M¥1a@91351 (C#) Hudu TasTdsunsuesnuvvuuldmanluly
A oA ~ 9 ] 4 A o Y A
szuvlfuanmsivanvals uazg1uveyalousesd (Open Source) NinnlFnumnnga

19U YouTube , Google , Facebook , EBay ,PayPal ,Cisco L‘]djugllu

My

319 2.6 TaTAwes MySQL

A o

9
N3N MySQL UAIU

v [ o .
- MySQL sariluszundansgiudoya Data Base Management System (DBMS) 11411171
I @ Y] v Y Yy 9 9 A [ o 9
ihudnandamsnudeya 19l lassadnlumssiuswdeya esessunudoya
o =2 o Y A A 9 o 9
$11IUIN MySQL devhmrhiiaileougiutdoyauazszunsamsioya
o o v W <3 g’/
- MySQL famstoyaunuduiunu (Relational) Avvzinudoyaninuaaluguuyves
I J 1 A o ' Y 9 9
msunumanuuuu s ueazmsuaunsasuvsesangu ldmudesmsan 1y

9 = )
e SQL “l,umsm”mgmmmga

anuilaoassvesdeyanumsld MySQL deuadesmiiesnadtmandldaunll awnse

U

v a £ Y 9

Y K 9 Y ) ~ ° = A oMy A 9 g v
Hﬂﬂ\i"ll’é)ﬁal,ﬁklﬂh1ﬂu@ﬂ!WENﬁlﬂ LLa$ﬂ1ﬂﬂﬁWﬁﬂﬁL6U1tNanJlJ"ﬁ L‘VITVI%%“IMUI,@ Luﬂﬂﬂ’)ﬂﬂWﬂZiﬂ

] o 9

9 IS @ ] 9 = 9y 9
gwdoyalianuiasasy  lias Iddldauna liidhdensisdldauvesgudeyauensin

e

U ] a J < {0 @ Y g}/
uagiuvaya W"Iﬂﬁﬂ"liﬁﬁ“]]@?aljaW1°L!‘VINE’JHL‘VI’EJ3L“Ll@]%ﬂuaﬁﬁﬂﬂﬁiqﬁ}iﬂﬂTﬂ‘fﬁﬁﬂﬁnﬂﬂi\i

Y

%

° voq ¥ a 1 v X o qu v o
tazmvuala %hf TUTVDYANNAUNT E‘TN"I‘L!L“I’iﬁﬂﬁ/lﬂ“l’ii%ﬂﬂﬁiu“lli’)ﬂ;!aﬂa@ﬂﬂEJ



18

@ 9 9

a < ] o o Yo v 9
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2.7 HTML (Hypertext Markup Language)

[
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2.9 M¥101Man3UA (JavaScript)
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3.3 Functional {8 Non Functional Requirement ( Web Application )
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3.4 uaaaWlanFuMIMNNUYI5ZVUAIY Use Case Diagram
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uc AET )

Register

SettingProfile
USER

View AccountHistory

View TopTenHistory

] 1 3.8 Use Case Diagram




3.5 ﬁm%mmmaz@mmmgama ( Use Case Description)

M13197 3.1 519021D8AVDIYAIAT Register

29

Use Case Register

ID UCl1
Description AUATANIFN
Primary Actor User

Secondary Actor | -

Precondition =

Main Flow :
a 49! A 9 = o a
1. genadaznav e Ivaubenuyaiinsaudn
Y o 1 4 ad A Y]
2. szuveeliiimsld gaweduy wiaiia uazior15au
Yy 9 Y
2.1. SdeyagnAed
2.1.1.9 witwdhgszuu
2.2. doyaligndos

2.2.1.Username L@ Password llligﬂﬁgllﬂﬁ

Alternate Flow -

Post Condition =




M3°199 3.2 918aDAYDIYAIAT Login

30

Use Case Login

ID uc2
Description !fﬁﬁtj PEAL]
Primary Actor User
Secondary Actor | -
Precondition =

Main Flow :

a XA A Y Y1
1. ganadazimavuilon IFnudgszuy

) numﬂﬁ’ﬁwmﬂd Username 18y Password

Yy 9 Y
2.1. D1UDYAYNADBY

2.1.1.1ngseun

22. doyaligndos

' Y
2.2.1. Username Wag Password 1ignaeg

Alternate Flow

Post Condition




M3 3.3 918021D8AYDIYAIAT TouchBoard

31

Use Case Touch
ID UCs3
Description VAN
Primary Actor User

Secondary Actor | -

Precondition -

Main Flow :
a é! A 9 A (3
1. gandznalwilon IFnwasnuyiunal
Y A 1 ao’
2. szuvvE aenvIaaTLIen
2.1. dudonudd
A k2
2.1.1. 928N DIADNT LI N 19
2.2, 1A9NIZHLN
2.3. NAISY
] [ dg’./ 1 9
2.3.1. 3200z uneeaanuNaIa 13
2.3.1.1.1559U0a1
2.3.1.2.A5UTLHLNWANHUA
PN AUNITIVNA
v =K 9
3. funnveya
1 L=
3.1. natfuiunn

v =KX 9
3.1.1. ‘]Juﬂﬂﬂ]@nvaa\islu5gﬂﬂ

Alternate Flow -

Post Condition -




M3°199 3.4 91901D8AVDIYAIAT Sound & Countdown
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Use Case SettingProfile
ID UcC4
Description G‘%‘J an 1@%@11&
Primary Actor User

Secondary Actor | -

Precondition -

Main Flow :
a 2 4 D, A ¥ ¥
1. gﬁmmgmmumagﬂmmﬁzumaaﬂmgmmpﬁmm
~q Y A Y 1w = Y A , & = A
2. szumzuimaaﬂmmmay’a LFYILLAUADUNDUNTITIVLIA LIASLTYUNDUATY
A 9 A
3888‘1/]1\11’]?@%\111!Lﬁ@ﬂ
v =K
2.1. DAUUND

o = g
2.1.1. uuwﬂmey‘aaﬂuiwu

Alternate Flow =

Post Condition -




M3 3.5 91808AVDIYAIAT AccountHistory
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Use Case ViewAccountHistory
ID ucCs

.. 9 aa g [
Description AUDYATDAIDUNAN
Primary Actor User

Secondary Actor | -

Precondition -

Main Flow :
a é! A 9 A 9 aa y I
1. gﬁmﬁ%mmumaRj’“lwmﬁwmaaﬂmmmayaﬁmﬂauw N
U]
1.1. §$‘U°U%giﬁjlﬁﬂﬂ"lﬂﬂﬂﬁﬁ$’3181ﬂllﬁ$i$ﬂ$‘ﬂ1@

1.1.1 ueeaiioyadounas

Alternate Flow e

Post Condition -




M3 3.6 T18aDAVDIYAIAT TopTenHistory
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Use Case ViewTopTenHistory

ID ucCe

Description udastoyaadAdoUNaq 10 SUAY
Primary Actor User

Secondary Actor | -

Precondition -

Main Flow :
a é! A 9 A 9 aa y [
1. gﬁmﬁ%mmumapj'“lmmszumaaﬂmmmeyaﬁamﬂauw J
S
1.1 33mJ%z”lﬁlﬁaﬂwmﬁﬁmwumazizﬂzma

1.1.1 yaasdoyadnunanindoes lvinn 10 518ms

Alternate Flow -

Post Condition -




3.6 MHUMNHAAIAIAUMINNUVOITZUL (Sequence Diagram)

sd Login ,J

View :Login Authen :DataBase

T

]

]

]

]

i

i

]

]

]

i

i

]

]

i

T

i

]
——

alt
username, password( )

\4

I.___ S

alt authenToken(data)
chkData(data)

alt [chkData() = true]

]--4--F1

bt -]

authenlLogin(data)
chkData(data)

alt [chkData() = true]

retumResult
e . SR

[chkData() = false]

refumResult
Eammeamee et ta e naana

gﬂﬁ 3.9 Sequence Diagram : Login
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sd Reqgister

[=F]
[T7)
3]
[wu]
E e ._. F---+
=] A —-
B g | 5
s 8=
= g __m“
] —_— | - |
g |2d |EE
] Mm_ m.m_
m M.M“ km“
2 (&7 |E 5
I Il =
2 VR z
i an
I R { b1t D
& &~
® g
g g
i )
2 S
il
I 8 A
(0]
.m & S
Y SO—— ; A s
& =
g =
= = A
o
—
= o
! =
- [~ =
L - Vgt
E
N S T e e o s [
= 'y
2
=

checkRegister()

sd TouchBoard

‘DataBase

TouchBoard

chkData(data)

[chkData() = true]

refurnResult

false]

refumResult

qE____________________

[chkData()

View :TouchBoard

=sawveData(data)

alt

alt

View :Index

H TouchBoard()

clickTouchBoardBtn()

[

1 3.11 Sequence Diagram : 31281

14

U
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sd TopTenHistory

g g
g —y— Ly g e —
I e e 1 bt - B e - = FA--H -
& | ] | —_— !
=1 = T = T O
g I g o
E_ 1 |Es = . | es
5 |27 |[LE 3 s |&&
5l IS & | e z 5| |E& | gE
w |8 Ei = =) - = |8 Ei ® =)
b - A (=TT mm b P A 0 o
fa] = B = =1 fa] = B L
= = i =0 an) = = i s
= = = 2 =) = = 2
2 ¥ ' i o S ' :
i I | = | |
= I I I v (T.- I Tp = A I I L (T.- foo
T [5) @
2 = -
= o) = 3 =
m [} () 1]
hel .
& i h
H I
z T = 3
T he
8 : g z i
W _m a0 ..nlla T
R ] Hi-t--1 -2 e ] {1-t--
=] A o) = 'y
= > i
= = Q = =
@ @ =} @
= =] Q
: 2
1 3 _
5 % 2
8 ) &
§ # = § z
2 & 2
.Iw. .................. T o S = W =S m .................. ﬂ_ ....................................
g 4 - & I
= = at) =
E
m
B
i
I
€
B
(=]
& =
$ :
T
b

1 3.13 Sequence Diagram : View History
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user
PK

user_id
user_username
user_password
user_fulllname
user_sex
user_token

=

N

a( Entity Relationship Diagram )

setting
FK

score
PK
FK

id

user_id

sCore
score_datetime
score_pool
score_distance
score_result

user_id
time
mark
mater
alarm

] U 3.14 Entity Relationship Diagram
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NIDDNUUUNNMEYNN

Y
4.1 MINUVVFIUVBYA

9 . v 9 I [
N159dNLUUIIUUDYA (Database Design) aﬂ‘lslmzmiﬁ)@ﬂLLuugiuﬂJﬂyjmﬂumiﬁmmﬁ

9 1 Y 1 9 = [ < 9 Y
doyanie ldedlugdvesasilaglugivvesgiudeyasziimstamsuazinudoya liun

u

7

4' (BN 9 9 . = 9J = dy
insoauae Taold MySQL uazld phpMyAdmin 518021089 U99M15 1900y NAH

U

M3199 4.1 udatioyalu Table score

Attribute Name

Relation Data Type Description

Data
score id Int(10) sateyans e
Auto_increment

user_id Int(8) IHAFNIYN
score Text 11133
score_datetime Text i’u‘ﬁuaznm
score_pool Text vnaasy i
score_distance Text TTYTNN
score_result Text Waag 1

Primary Key : id Reference : score. id

Forienge Key : user_id Reference : user.user id

M15199 4.2 udatioyalumisedoya setting

Attribute Name
Relation Data Type Description
Data

setting user_id Int(11) SHATNIFN

time Int(11) an

mark Enum(‘on’,’off”) 9 N

mater Int(11) NUIUNAT

alarm Enum(*on’, off") naMIADY
Primary Key : user_id Reference : user. user id




M135199 4.3 uaatoyalunIs1etoya user

Attribute
Relation Data Type Description
Name Data
. @ Y
user user_id Int(8) TUTUDN Eﬁ‘b’
user_username Varchar(32) ¥oUD4 Eﬁ%}
user_password Varchar(32) SHANIUUDY lérlﬁlgf}
user_fulllname Varchar(32) ¥o La U Eﬁ“]gf}
user_sex Varchar(12) INAUDY Ffl“]gf}
user_token Varchar(32) ganos Innau

Primary Key : user_id

¢ o
4.2 wazgavaaivlea (Tuuedwanyy )

g1 4.1 suluaasiiudgszuy

40

' Y q Yo & Y 1 A 9 o Y q9 YA @
ﬂ’aumﬂmm;ﬁ%mgﬂu@lmmqazumwaﬂmﬂumimslwmizu‘umﬂ@au HINU

A a Yy o = A g !
l'ladluamndn flddouihmsamzdiswnodngszuunou



{ Y {9 q9
317 4.2 juaasmhaamsdiswnen gy
A a A ’ ~ Y 19 ] = Y]
ilonandilfy Register (amzifion) szuvazdguihanldamzidion glénsnson

v
A o

9 =~ A 9 Y Y a A <
mauﬁa@mmm%u@iumam‘wzmﬂu !Lﬁglll'ﬂﬂﬁ@ﬂm@uﬁaﬂiuuﬁ'ﬂiﬂﬂaﬂﬂﬂu Register

(@Inziion) iioaanzi oy

11 4.3 guluaashaadigszuy

9 ] ]
Tunth i 1¥d 191 d username (¥0719) uaz password (3¥er1U) agaAanfu Login

(dhgszun)
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AET Touchboard software for swimmmer

31N 4.4 31luaaay
Tudruveuny szlimydosldidon 4 5191570 TouchBoard (3U1981), Sound &
9 aa 9y [

Y
Countdown (A3A1%19911), My History (9¥ioyaadadeuas) uaz TopTenHistory (9¥oyaada

SoUNAT 10 DUAL)

Score

o T

OO0 OM 00:00:00

LARS

g1 4.5 guaaamhimyduna
I Y o Y A ' %‘ ' o o
WUNUILEAINITIVIAT Tﬂwﬁ%mmmaaﬂmummmaiz:mmﬂaummiwnm
a Ao A ¥ ¥ a A A A A o
Tﬂamiﬂaﬂwﬂu Pool Type (¥UAUDITTSINYU) mﬂuuﬂaﬂmﬂu Start (133) (WDLTHAVLIAN
a d' 1 dl 1Y 9 a d' 1 A 1 d‘ v []
uazﬂaﬂwﬂu Stop (¥18A) INBHgAIVLIA wi'“lﬁvmmsnﬂaﬂwﬂu Reset (153 11) todunar vy

I 9
uazju Save (1Tuiin) mofuiinna lungazaseld
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Countdown and alarm

TAKE YOUR MARK SOUND IN 15 SECOUND

BELL ALARM AT 300 METER

= Y d Y
31 4.6 guaasduuyasad I

Y Y ' 13
TunihiidlFamansamendSumsasa lditlaszuudesaesdninfwiioiE v

QU

a Y A A A v 9
LLZ’I%Lﬁﬂﬁ!k%ﬂlﬁﬂu@nhSZEJZVINVI!ﬁE)ﬂll’ﬁﬂGﬂllﬂ’ﬂﬂ@]f)\‘]ﬂﬁ

Projectname

DISTANCE : NOLITMITED ¥
POO! DISTANC RES -

CaL DISTANCE

9 9 [

A Y aa
71U 4.7 pluaaamiygveyaadndeurag

G

A a

Tuwidhuaasdoyaadadounds fldamwisodongadavnnmsiaonwsiinuesdsz e

2 { 2
1 uazasoaudoyadda Ia lneaanijy Delete (A1) H30 Delete All (QUNIHNA)
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AET val.score_datetime

Your Average Speed in 50 meter is 00.21.:83

517 4.8 guaamiiuuyedoyaadadounauuuazidon

aay

Tundhuaasdoyaadadounas Tasudaszoznemuaiaaszuees1ensn@en 1wu

25 SUTAIUINTINN 50 1UAT i?ﬂﬁﬂllﬁﬂ\‘]ﬂ’ﬂ‘hli’lmﬁfmﬂiwﬂu 50 WATITUNY

Project name

Show 10 *|entries Search: 200,25

DELETEALL BACK

Poweres by | 000wetshest

511 4.9 suuaasmiuuygdoyaanadounaiio sual

Gluwummuﬁmmamﬁa DUNAY 10 OUAY Pﬂ"]sf}’d'lll'limﬁ@ﬂ%uﬂ%@ﬂﬂl@ﬂﬁﬂﬁuﬁﬂ

U

iog 18151 silavesdsz herhuazszezmaiidng fed iiledesnansiu 10 Susuvedii

mnarldana ﬂiu%uﬂaiwawm 25 a3 11 ld 200/25 ¥09 Search
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4.3 M3touARLBSA (Touch Board) Muginsaivesdlyau

I a 4 Y s ° 1% A Ao I A o o
nmaﬂwam%u ﬂ%ﬂﬂiﬂﬁWﬁﬂ‘ﬂ%ﬂu"lﬂ 2 gﬂ!,nm D UNBUDIA Lmz"luwwam

o a o 4 E ) v U A g a & T A
ﬂ'li“l/n\ﬂujﬂﬂul,iﬁwl“lm@iﬂ mmmﬁammz@muﬂuﬂﬂﬂu lab mam@ﬂwamw LRUND
Y

Y D) 'Y A 1 A Y A o oA Y o o A
G]E]Qﬂ'lii‘lﬁ']‘l!Iﬂﬂ%JﬁﬁNﬁJﬂuﬂﬂﬂ‘u lab Iﬂ&lnﬂﬂiiiﬂz{ﬂﬂﬁﬂﬂﬂiGUﬂﬂWW UNAUAINVDUE TS

A

Y o o o o S Y Y o Y 1 J o <) ¥ 9
UAITUNTNUNFUDIAAIYLIINAVDIUN ﬁﬂlﬂl&ﬂ@ﬁl‘ﬁ@hﬂﬂ‘ﬂ@iﬂﬂUQﬂﬂimulimEl*UmRﬁ%ﬁu

] 4 A ] ]
IFU ﬁll']i‘VlIV\lu nIigunuLlan

o 4 %’, l 1 ] 4 4
1 aunsnTdumasnuasou1e WiFi laoidenin3ou1e¥e “ESP8266 Config AP” 10

A 1T W 14 a <] J 4 14 A A 1
ANAONUVDIA NodeMCU/ESP8266 ARSI T UUANITN TNy Iﬂﬂﬂ'ﬁwn‘ﬂﬂg 1P

192.168.4.1
..y L =) - - ELLTTRES 0 A
£ Sertings Wi-Fi N2 841
ESPRMA Contg AP
STOT Wi-Fi v U
Login Cancel
NSTDA WiEl ae (0
M R ESP8266 Config AP
CEM LAB 2.4G 8w (i
S WiFiManager
Chuta-guest & ¥ (D)
CU-Hos a® (i
ESD_LAB aw L Configure WiFi (Na Scan)
[-‘m A BTN
ESPB266 Config AP - ;;.f]
S ¥ [ _ & " F]
PERL-WEL &= (1)
Orher.,

Ask 1o Join Networks

A g A s A R
qﬁllhfl 4.10 ﬂ']W!Lﬁﬂ\‘ﬁlﬂﬁ@ﬂﬂ’lilﬁ@ﬂ@ﬂﬂﬁm IW® Config Wi-Fi
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L .q YA A . A A 2y v
NUULABN Config WiFi sl‘l’i!ﬁ@’f]!i"’]f.i@"’lJ'IEJ WiF1 ﬂl@ﬂlﬂiﬂﬂﬂi@@ﬂﬂimﬂﬁ@iﬂ']icl,?i
o A Ty 4 1 14 A A 1 o <
UDTA NodeMCU/ESP8266 Wf]i]ﬁf]ﬂ’)fl%TﬂuuﬂﬂL!ll Save UDIA LUDIBDUADA T ‘Hﬁ@ﬂvlw

LED g l14n3 nagnaumnsgwiy

s A 2o e onae s, "“ -
WS A wWIvasn
ESPEMA Condig AP 5982088 Coriig AP
< Log in Cancel < togin Cancel
CEM LAB 2.4G @ 40%
- My Acces: Pownt @100% PERL-WIEL 8 %%
ESID LAS & 68% PE LAB & 728%
2 TRUEWIEL 58% togcther 8 24%
Chulanf) 8 58%
CJ-Hos 8 58% %_‘ﬁy_:\c:ou_?t,m J
OgeaWrt 52% [sossnasee
ESP only w52%
Structure & 48%
Q.IQI_W.L:!] 4% nave
©_drac wifi auto 8 445
Chula-guest 8 aa% Sean
AISSMARTLlogin @ 42% ¢ Done
2 ALSwif 42%
£ dac wifi 42% 1121313151617 :832910
£ ALS SUPER WE] 42% e
CEMLAB 2,4G 8 0% s LA LEER 8N
PERLWIEL 8 36% . | g
PE_LAB @ 28% D el R
Logether & 24% .ﬂ 1R

v
Q/

317 4.1 YuneuM3I@On Wi-Fi iNeyeuaant NodeMCU/ESP8266
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k4
asUwanazvarauoumy

Y A Y A
5.1 agﬂwameﬂuazmmaﬂmmszuu

s Y

@ J < A J ° o A ' t4
52UU N¥UDIA ( Touch board) L‘]JU§$‘U‘U1’15D"JEJGI>Uﬂ']3PJﬂ'J']fJU"IGUfNUﬂﬂW']W']UQ‘]Jﬂﬁm

A o < a 4 . o q Yo A = 13 o
NWHN WWWQWHU%L?ULQﬂW@Lﬂ‘HH(Web Application) ‘VI"IGlﬁUﬂﬂWWﬁ'llﬂiﬂPjﬂ?1ﬂu1llﬁ$ﬂ‘ﬂ!’3ﬁﬂ

[ s
avaued laassnuinglszasaualszms
k4 Y
5.1.1 mﬂagﬂwamﬁwmmsz‘uv
o ¢ w s A ' ° Y o . .
5.1.1.1 G]’JQ“IJﬂim%‘ﬂﬂ@iﬂﬁWNWiﬂL%@M@’E]Ll,'ﬁg‘ﬂN'lu@]'Jﬁl U Wi-Fi

a J A o dﬂg I . .
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