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Abstract

This research aims to develop and evaluate a GPS-based online time attendance
system for the construction industry using Flutter and Firebase Realtime Database. The
architecture incorporates a three-level verification workflow designed to mitigate time
theft (buddy punching). Conducted from September 2024 to March 2025, the performance
evaluation involved 50 workers, 5 supervisors, and 2 subcontractors. Precision was
rigorously tested across 12 project sites with 36 repetitions (3 sessions per point at 1, 30,
and 60-second intervals), benchmarked against a 90-minute static baseline. Results
demonstrate a Root Mean Square Error (RMSE) of 3-10 meters, achieving 99% statistical
accuracy (RMSE = 0.113) in open-sky conditions. The system achieved a 95% success rate
in detecting mock locations and enhanced processing efficiency by 90%, reducing
reporting lead time from 240 minutes to under 2 minutes. Strategically, the system
reduced labor costs associated with time theft by 15-20%. All data processing aligns with
Thailand's Personal Data Protection Act (PDPA) standards.

Keywords: Attendance System, GPS, Flutter, Firebase, Construction Business
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Fulval (Flutter GPS Online) sauandlunisns 1

A1519 1 WSeUMiBgUUSEaNSA NS EMINITEUUALANLAaYSEUULY

Usziunsuszdiu FrtimBeadR (kPis) ST szuull
1. ATmwiudreafiin Root Mean Square Error (RMSE) Lianrsoseyli (N/A) 3. 10 wes (n=12 90, 36 Aly)
2. arunhdaferenam Time Variance Percentage a4 (> 15% ainmsuily < 01% (Server Sync)

iia)

3. ArmasnInueallinu Systern Usability Scale (SUS) 2.15 (sefusunn) 4.78 (sefuRuan)
4. Arwndetoy Data Latency (Hours) 24 - 72 $alus < 0.01 131 (Real-time)
5. nalnannsnade Fraud Detection Rate (%) < 5% (Rywdauen) » 550 (Geofencing/Mack-up)
&. UsednBnmuszuiana Reporting Lead Time (Min) 120 = 240 Wi <2 um
7. Aunuahfesiens Adrministrative Cost per Enitry 15 = 25 r'm < 2 v (Digital Autemation)

Y]

a ] v a a aa o ¥ a
PNNTHATIEAUAIT 1 iuladnnsuaeuilainssuuingssuuadviainlviin
nsuTulasEanSamlunniia Tnglanizanuuwliudvesiidaniannsassulafeseduasigauay
2093907 YALAY 19U (13.71300, 100.43650) Fauwansinainssuuiunliansnsansivaeulaiasdn

'3 a & 1
AUIUANIAN o lRaNuasIns el

M3 2 asUdeyailsiaununalseleviainmsldssuy

Ussiuausslovd swazidoa i

1. MSARMUUATIRIINATNTIA 15% - 20% UDIWUNULTHILTIY
2. MIaAasTuIaKaiuRAY amad 80% - 90% vaLIa NG
3. Asiiiunananlaesau (Productivity) s 15% - 25%

4. fnTeuivgvasee iy d Winduen 80% 1y 99.9%

W = e ¥ o o ar =
5. m‘S'd‘swﬂﬂﬂuﬂummﬁﬂﬂﬁﬂﬁﬂm 30% - 41% WaLneunuIsuuLay
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NNTRATIRLUANTN 1 aziiulainnisiuasuudannssuuifudssuuadviarinliiin

n13

d3UNan15Y
ASWAIUNSEUVAIa190Ulalnae Flutter way Firebase Realtime Database @115

noulandgsnaneasislanuinguszasd nelasiasninisnsivasu 3 seaudisandyminisnase

[ 1

navihnuldedaditudfy ssuvaunsassyitaduidldegiudugazwananawuuisealng
HIUBUWRSMaNlgud1Y dNalinITUTITTIANITIINULAL AU ULSHIUVBIE S UMANT AL

gnipsuazlusdlaiuiusasas 90

aAUswNa

Y = 1

nan 153983 lAuInunAlulald GPS wag Geofencing 418an%0dlnir99n15a912a7

2 '
I a U A =

wnuiulafndnIsaaiy Feaenndesiuuifeved (Sadeghi et al., 2026) NseyNTEUUAATIA

Freiinanuwiugvesteyaliginiifesas 90 agalsinny auuiugiverunuelaanad

[ '
= &

Tununniifinaamselassasianannuiwiu n1sld watchPosition() 1unwinisisnduiionses
ffiafiadesnannounisdudin uenainid nsly Firebase RTDB TiUszAn3n1mnisieAdoyad
snhssuugiudeyanill Sumnzauiununeadsidesmansdndulavihnuiuuiealng

(Pankulab & Khruahong, 2025)

'
£ A A U & a

lugpvayanodunsngniian AITAAURTAA LAY INTNITUNDa31e (Honda et al.,

Y
2025) neliiAnmaud1Ayauaiesssukazaududiuda (Privacy) auddeiliysannis

nsoukUIARYeNIETI TR afRduATestayadiuynaa w.A. 2562 (PDPA) Y03UszimaAlng i

o

q
a v < ¥ ! PN

1AS3IA5A Aundn PDPA deyaiinndfeataidudeyadiuyaraiszyinuld nsiiusivsiuded
1¢¥uanuBusey (Consent) nidvesdoya sevuiiimuntuisimunlidniaeudaiouls
arandudius (Privacy Notice) sausmaidlinuafausn Inessydaauinidnagnifunus
rlusaeiiiinisnn Wy wee "eenaiu” wihiy lifinsaamufidauuusenies (Background
Tracking) AaoAeTu Fadun1sUfURn1umANN"T Data Minimization n3en1siiudeyaming

Fudu
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JoLAUDMUL

dmiunisiisruvasateeulatszyduniadnealuuszgndldaulugsianeasne

va o

wazimuseganluaulAg {idelvalauaiurdmsinsenseauinsguaulaenielaens

LYY

Ysansssuvgududinumedndnuaiunna (Biometric Verification) 1y n1sawnuluminmiug

a A

lufunsseuiiiedfiea wedesiuanudssdunsdiiaunudweavgunsalnse g ldanulv

A o & A ¢ 1 Y] ~ a s
‘U‘ﬂf’\la@quﬂ'ﬁaﬂL'Ja']LLVﬁ'Jﬂ']EJIuWUV]VLSUWQ']u LLlI']']ig‘U‘Ui‘U{]T’U@Uu?ﬂgﬂﬂqiaﬂﬂLLU‘UBULwaiL‘V\l"?]

a a

Wldaudeuazianinaiinazin-aesdgandaauniouwnuinusenaudmuing luxan1sAnu

Y

wanfn uonandluduvadiamsiimsWuuidanesiiu Geofencing lisessugunsmateinasy

Aa o

(Polygonal) autunlauninuaiaieauwiug lulasenisidanvaz g eiundudou

=

LarAITVEIERaAINAINNTaveTE ULl saeusataya (Integration) 1W1iusyUUTYY

RULADUKAL TEUUUIUITIANITAUNULTINUTDIUTINLAATS LDARNITLIUTINTHATENTEAUG

Y

nsusmsdanisiasisneadislusuuuuadsia (Construction 4.0) egafinguiuusely
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