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Abstract
Portable Museum Pool a content management system for the remote area
La-or Kovavisaruch

July 2023

Museum Pool serves as an invaluable resource, encompassing a wealth of historical,
social, and scientific knowledge while providing a streamlined platform for curators
to manage content for their visitors efficiently. This dynamic system offers curators
seamless access via a web application, while visitors enjoy the convenience of a
user-friendly mobile application. Throughout its evolution, Museum Pool has
garnered essential support from prestigious institutions, including the National
Research Council of Thailand, the Thailand Research Fund, and Thailand Science

Research and Innovation.

One of the most significant challenges faced by Museum Pool was the need to
ensure equal information accessibility in rural areas. To address this vital concern
head-on, the team innovatively developed a portable device that acts as a small
server and broadcasting system. This revolutionary device empowers visitors to
access content without reliance on an internet connection, effectively bridging the

knowledge gap between urban and rural regions.

Amidst the global upheaval caused by the COVID-19 pandemic, the project's initial
phase changed from training university students onsite to online. Despite
encountering hurdles during online training sessions, the team gathered valuable
content from 33 museums in Northeastern Thailand. As a result, 14 museums were
handpicked for further development, and meticulous expert verification processes
ensured the utmost accuracy of the content before its publication on the mobile
application. Based on the extensive surveys conducted at these 14 locations, a
strategic decision was made to deploy 14 portable devices across 7 selected sites.

The resounding success of the product is exemplified through the continuous

[A63-1-(2)-021] (6]
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collection of visitor statistics since January 2023, substantiating its active usage and

profound impact on knowledge dissemination.

Museum Pool's remarkable sustainability lies in its unwavering commitment to
promoting information equality. By equitably connecting visitors to enriching cultural
experiences and invaluable knowledge, the platform continues to catalyze growth
and understanding across diverse communities. Its enduring impact extends beyond
museum walls, as it acts as a beacon of equitable access to knowledge, fostering a

brighter and more enlightened future for all.
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NANTSIAY HAZNI5IITINE

4.1 NanN15I98

4.1.1 ﬂ’l'ﬁﬁmmqﬂﬂsiﬁ Hardware Portable Device

[
v 1

A15398LAZWAUY Museum Pool Portable 1iaLdul@sWasvuIannni Andadny hay

a o L g Yy Y v aa o M v e v ] )
AU NITNTLINYFY Y8 Wi-Fi IﬁﬂUQLGU'VUﬂJWW§ﬂﬂJGV]1ﬂ IﬂSQUﬂimuaqﬂqﬁﬂisﬁﬂq‘Ni?NﬂU

1 o '
U A

wnannasu Museum Pool Fsqasiuvasaunsaldl fie aunsafansiayldaulaviuil Wendisdue

[ a

wiean Ui launsoensedygyradumesidaiugiudeyanadls wu dygradumesids

[ Ag7]

v v

Ldafies Adanursalduinisle lnsgunsalagvininfinszanedy i Wi-Fi Tidudidivy

5

fisdue ielvigiivuannsadifsdoyalugiudeyalu Museum Pool Portable e lun1aujjdn
syuunatsavamnzileu ip vesaunsal Portable titelvdiuveduludiuiinagsoshinseiu

guteyala dsanslugy

Instant Installation
- @nsopaduazlvnulaiui Tng

TugUuamliviugn Museum
Pool Portable $1u7u n g

ode’ oﬂfine M
On\““e&\ ® Offline Mode ode
Museum Pool Museum Pol | Museum Pool
Portable (1) Portable (2) Portable (n)
L~

@ @&
P —

- -
gunsaiiinisuantalviivelvuinig
Offline mode is available

w el 41. 1ma P v
” > . : fugienniiliifunesiual
Smanunsabivinisiudidenm wigunsalaghi
annsadouseiu@nesudnld

JUN 14 laseas1aveanietnensalil Portable device Tusguu Museum Pool

= s S a ° d' acs s A
WBINUNARNBIN Museum Pool LUUARANLIUUNITNINUVULATDIY SWLIDIUULATDUNY

S o

WAz NI UADITI NSRS NTLUUSUAUNDUNTITUTULAazA detuielRdesani1sidauuen
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anuideduuaAalunisigunssiduiaguiiazaindenisnant uidinsauamsaves unay
wlasu Museum Pool 131 TnefanaudRifiufudedelud
® Offline Mode
- szuudnduiudos online Wewdeiiu Server ndnmasaaiieliiuing

- Museum Pool Portable anunsaldsuvue offline 1o

® Ready Wi-Fi coverage

a v Ay = ' Lo, Y a v v a a
- STUUANLINYDNENUNIADILAS8Y Infrastructure LU Wi-Fi LW@IVI‘Uiﬂ'ﬁﬂ‘UNLEJEJﬂJEUiW]

Y

Lifdumosiun

- Museum Pool Portable 3 Wi-Fi Tusidmsuguideuvunlifisunasiun

4.1.1.1 Hardware Specification

JUN 15 nmwansgunsaliniianiit Museum Pool Portable

gunsalfthany Museum Pool Portable luniosduusnazilu Raspberry Pi 4 il
AuanRdswiolud

- Broadcom BCM2711, Quad core Cortex-A72 (ARM v8) 64-bit SoC @ 1.5GHz

- 4GB LPDDR4-3200 SDRAM

- 2.4 GHz and 5.0 GHz IEEE 802.11ac wireless, Bluetooth 5.0, BLE

- Gicabit Ethernet

- 2 USB 3.0 ports; 2 USB 2.0 ports.

- 2 x micro-HDMI ports (up to 4kp60 supported)

- 5V DC via USB-C connector (minimum 3A*)

- Power over Ethernet (PoE) enabled (requires separate PoE HAT)
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4.1.1.2 aa1UpunssuAIouny

Museum Pool
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n ,
~ 00100001 00100002 00100059
y td

]
=

g‘d‘m 16 WHUNMADURENTSUAUIRISATY Museum Pool Portable

an1dnenssuvosunaniosy Museum Pool Liunuuaidudu (hierarchy) lagufay

Y 6

s faivzdigrudeyadaszromuies uaziinis@eulosmudsuuundutu q aduldGes 4 lu

YUy one to many lagusiazduasil Museumn Code Nfiaauanyd®d unique n1Auld usas

EaN

N

deyadl 1 parent waue usauisadilanate child M3elufifld) deyasain child azgndesie

kY

o B

Fudl parent VaINWBINNAINY AsTuaniuladunannesu Museum Pool azdigudeyayn
wilavmid Parent gegn Fea1nunun1nuandliliiu Museurn Code winfiu 0001 1u Parent
gean ludiuves Museum Pool Portable usagnaasazaguuaiy Portable lagdl Parent Code

Wi 0010 Laue Mtlumaznanifaziilanvesditoasy 00100001 [Wudy

4.1.1.3 Goulanisleaau

flaugdn Museurn Pool Portable aggnesnwuulildeuluaniiy offline 16 usivisiif

anunsaltauluanig online lomeawiuniu Insiisnvazdunnesoldil
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M1579 1 Wang scenario 19 Nioonuuull

Scenario | Visitor Mobile Portable Native App Web App
Network* Compatible Compatible
1 Portable Wi-Fi Un-synced ok ok
2 Portable Wi-Fi Synced ok ok
3 Mobile Data (4G) | Un-synced - -
a4 Mobile Data (4G) Synced pending ok

Portable Network:

Un-synced = Zz/ﬂmﬂmﬁ?’ayaﬁ’u portal

Synced = ﬁf)?iéé?fif?gfa%lﬁﬁyu portal
Visitor Mobile:

Portable Wi-Fi = é;i/nmjﬂaﬁagﬁﬁymm61’7@1/97’@4@?@7/75/ Wi-Fi 989 Portable Box

Mobile Data (4G) = gUnsaliledesifesvndousodinasiie

Scenario 1 - Offline Private

Junsainsnasawanhilwlidugunsailietieldnu wisindeslilidousedu Portal 7

agieuen wazdiusnniinaglddumesiunlale

& % o

Mginx:80

weblpp

WView

Au local address ww 10.0.0.1 wEovians

redirect TUds museum.pool

CaNl

[A63-1-(2)-021]
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Scenario 2 - Online Private

Junsainmnasawanhilwliivgunsailiefiedldnu  dnaesdeusadu Portal

yan kazaruanninazlddumasiunlanie

www.museumpool.com
WebApp o forward Tuds server 3l

WView

Instant View

Landing page dsiuwamsfayndiuysigey

gﬂﬁ 18 1a@my Scenario 2 — Online Private

Scenario 3 - Offline Public

Junsdlingunsaifietiefldnudousedumesiunnsuenies Tuvazidinasalyldgeuse

fiu Portal Megd1euen luseefuninisldanuuuy native uag web View Fedaadnisuiaiioutite

Usulviluaglu scenarios au 9 wuwdadeulinelal Wudu

- O % O

gﬂ‘ﬁ 19 W@AY Scenario 3 — Offline Public

Scenario 4 - Online Public

<, aa ca A Y] o ] ] A I a s
LUUﬂimWQUﬂimﬂJ@ﬂ@ﬁﬁ%ﬁqu%agm'ﬁﬂa@\‘]ﬁ’mL%@MW@@ULW@ﬁLu@ﬂ’]UU@ﬂLEJ\“I

Weh App . HTUMRRITE YRR L i
WView

‘gﬂﬁ 20 @AY Scenario 4 — Online Public
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4.1.1.3 wmadanly
Tunsalves private network 1435dnn1snluslameainseve Tnumuualindnis redirect
Tdanegvas server Afmun d@ilunsdlves public network agl4353anslusedu APl Gevinlit

laiseesulunsalyl portable box Lildvinn1s sync Teya

10.0.0.1/lacalserver/home

|

Nginx:20

www.museumpool.com,/xxx
www.museumpool.com,/xxx

JUN 21 uansnsdanistulusinaeaiasedng

A519 2 @mauﬁamﬂﬁﬁmumaﬂﬂém Museum Pool Portable Device

Vielih sgazdun/AnaNUn
gunsal - 5995UN5lguEU USB type C
- Teinln-Un
- spsfudldaunsauiulszann 16 A
mMsAndadedns - 5995UNINTEFY YU wifi (offline mode)

- 5095UN"137® 3G usb dongle Wislddaudunesiln (online

mode)

nsldeuves staff | gunsniiisessy
- 5995unstduNugUnIalNg wi-fi WU desktop, notebook,

mobile

nsasngseulyau

- anunsnaameideu staff Tugiug admin/editor/contributor

- @mnsauAlate SSID WenszaudyyIal wi-fi
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NNSONLANTDLA

(% (3

- ansouNlutayaiiis e

o

- ansaniiw/unte/au Teyadngiauansnigluiiiisdun
- gnansasin/unl/au Tegaunuiangluiiiisdoe
- gnansasin/unl/au TegadurisingInuanaununue
- s99fudayanuusUn nLardeny
v v A = oo £ o & da v
- seafudeyaiuuilinie (Fea+3dle) Iufvruniiuiinuteyaves
gunsal
o £ < = [ v ° LY ) !
- seefumsuiastennuiludesdnludd* (@mTunsdlndesanunse
\WouseBumasiunvint)
- 5095UN15U9N media link WU youtube* (@usunseinasd

ANU1TOLTOUADDUM DS LUAYINLIL)

NSELNITLA

- #111508379 QR code VBIINGIAUANS

4

ANLASIEVUDLA

hY

- asanadanslfULUI L Ba LYY

- ansagadansldnunumusensing

nsiesleadaya

seafumsienlestayadu museum pool cloud* (Fwsunsaindas

ausadausedumasIdnNTA)

Y LN Y
nsldauves gUnInlsesy
visitor - sossumisldanuiugunsainiindesdmsusiuiiie QR W mobile
= | A
ns\ieudaLATaYNY

- $995UNT 9L mobile NRBAU wi-fi YaINaa* (HY2INNAE1NSU

g%

Toyanfoslidumasiiagu media link)

[ YY)

- 5995UNS1E9U mobile Ninenudyyuiions

NISMINIUAIY native app

- 5935UN5199UKY native app ¥ museum pool Tu Android*

- 5935UN5199UEIU native app T8 museum pool Tu i0S*
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nslgeusie web app
- s9s5unslgauenu web app Tu Android

- s9s5unslgauEu web app Tu i0S

4.1.2 WU UNAATUA NS UL AL ANNS A U

Wedunisdruisanuasainbituidimindieluinudeyaiidnuans wieaaufiuen
91A1361147) feunzuldteyaiianAundinay meainddelanauiueUnandu Museum Pool
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WS:UOINESAA Ws:UsuUs1Bhun
Ws:USUSWBUTWUUHAID DINNISSISY
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4.1.3 Wnauedeyaiiis

(Y 6

1 [

eI UlYa

lasansm dnauedeyanisduaidivunens 14 uwia dwiuled

www.museumpool.com tagluluduaunaiatu Museum Pool aauaaslunin

() MuseumPool

Q doamun, AAurn

1-4 90 4 amui

g ey
e
- 4

MuseumPool

Bauwonv 15aulAsy...
n wann3u 1Dan 09.00-15.
Q urmBnendusurinuass

®

Soulasws

wwsHiruniinaieluRu
8 Wonn3ua1930-163
Q 1841y 7 a00smW - HU

®

SoHIaunsssAN

U 25 Wil

Q. #oamuf, MAUK

1-4 91 4 amui

1Souwanv 15aulAsy..
& Wanndu 1>a10900-15.
o un\Snwa’uswﬁaunssw

®

Saulasiy

th

wwsAruAlinawluAu..

& 'Wanndual930-163
Q 1841y 7ndasmw - Hu

L 4

th

SuHIQUASSIBEALY
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Q unsswan x

Y

UINIlATIY 139 LSaUNBAY 15aULASIY 2. UATIIVELN

QLY

dasgvaiu

1Sauwanv 1SaulAsiy Qsiwaztearionua

# Wann3u a1 09.00-15.00 u. (JalAUEMSMUIUKEaUS:NMAUDVUKI3NENAE) Open daily from 900 am
- 3:00 pm. (closed on university holidays)

Q uHBnNgNduswAnuAssIELT 340 nuugsunsiend chualulbav Sinatdaounssisdun SoHdaunsswsEUT
300

. Tag th Soulnsws Us:nalne JoHSaunsswaLN

© unsswan X v = daisgomu

WWsAEUN AUINSISEUSHIJUU

trSavluGutwidiun3au

& Wanniu 1Da1 8.30-16.30 u. Everyday from 830 - 16.30, Closed on Sunday.

Q@ dunviuinAviacdhuadiuin3su @uA 222 Hij 7 auudasnmw dhuadiun3eu S1nalsnde SOHIOUASSILE

© Tag

th ASavluduIr UASSISAL dwun3su Dan Kwian SOH3QUASSIBALN Us:inAlng

[asPN

nsiSguivy ATt UAUHAUN TN 2.UATIIVENY
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http://www.museumpool.com/

@ MuseumPool

Q, @oamun, AMAUK © asuns X v = SaEgoau v

1-2 910 2 aoui

WWSHAUNSAEI0NDRTH...
& Wanndua1930-163
Q cdhuaane Sunaiiovd
® JoH30g5uns

gsuns 1WuSon3antus:3amaas
AMUIUULNBUEDUNU LERAUD.

wRsAnuiwnsiooiu. | s irufioIKIsNpvAULavgsuNsS

& Wanndu a1 930-163
Q dordagsuns
® th  Usunalne # Wonndu 1>a1 9.30-16.30 u. Everyday from 9.30 - 17.30, Closed on Sunday

SHVWYHISWUTUTBVFSUNS ° MDA

AfMUdenn doudasiy

®Tag  th Us:inAlng JuHI0g3uUNs

swa:ldua

s

JUN 27 Wiissau (adlow) ewnsviesduilesermviesduiilosdsuns a.45uns

Y 6

() MuseumPool

Q, @oamun, AAur © ussug X v 5 SaiEwoau

1-4 970 4 anun

WWSAUNAUGIQUUSSS...
# Wann3u1a1930-163
Q Wwssituriquisauusssy
@ s
WWsArunguESaUsssudaula
UHBNENBSWANYSSUE

Qsiga:dyanvHuQ

WisEICESS UL la@RuU=BDad AW Ussud

& Wonndua1830-153
Q cdhuadaoudune ns:d

@ th  thne_pkid & Wann3u 1a1 9.30-16.30 u. Everyday from 9.30 - 17.30, Closed on Sunday.
etiomatousnisaits Q UulAnu:ATTHSU HY 12 dhuaa:ian 31nauvsaw SoH3ay3SuE

(dgoB3auyuddondadaudiv . ——
®Tag Buriram Columnar Basalt JVHIQUSSUE Us:inAlng

JUN 28 unasseudianfiuusyead Quili 2.U35u8
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= aa o du v v A =
E‘U‘Vl 29 NATAUNIAUIUATINIDY A.ATECLNY

“LAUNMVESSL” USDEIHADY. Seariosua

“LldUN1VsSsU” musagHsalvwyuu H3nala

& Wonn3ua1930-1630 U E
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|2 MuseumPool

Boanui, AAUK guaswsl X v JaSgvanu

1-3 90 3 amuA

WWsAUNI0d5UsSSIS...
& Wanndu ay 06.00-21
Q WissiruRdo S0a5uss).

th  SaiSoouav

RIS

3naSuUsSISISW(RWSID)
91N0FASUSS IVHIAYUAS TSI
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Saldsu guasusid 91s.
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