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ABSTRACT

This cross-sectional descriptive study aimed to assess illuminance levels in a small-scale garment factory
and compare the performance of a standard light meter with a smartphone application to develop contour map for
safety management. A total of 24 measurement points were assessed using a grid-based sampling method. The

results revealed that the mean illuminance recorded by the standard light meter was 441.04 + 296.65 lux, whereas
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the smartphone application recorded significantly lower values of 111.43 + 64.95 lux (p < .001). The application
exhibited a high mean percentage error of 74.74% and significantly underestimated the actual light intensity.
Furthermore, Bland-Altman analysis confirmed a systematic bias, with a mean bias of 329.61 lux and a trend
showing increased deviation at higher illuminance levels. Consequently, the illuminance map generated by the
application lacked spatial accuracy and distribution precision, failing to reflect actual conditions. This study
concludes that smartphone applications currently lack the sufficient precision to replace standard, legally mandated
industrial hygiene instruments for safety certification. Their use should be restricted to preliminary surveys only, in
order to prevent inaccurate risk assessments that could adversely affect workers' ocular health in the long term.
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15 242.00 7.00 74.67 4.20 167.33 69.14%
16 207.67 5.50 72.33 4.00 135.34 65.17%
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3esTauas - .
woUnaLaTw , ,
4 . N1ATZT 1 . . §AUA19 ANNAAA

2011037920 sD Tulnsdwdi (L)  sb 4

(Lh , (Lux) AR an (%)

\ (28 Lux)

(b8 Lux)
17 351.67 9.20 163.33 8.80 188.34 53.56%
18 271.33 6.80 79.00 4.60 192.33 70.88%
19 261.67 6.50 66.00 3.80 195.67 74.78%
20 282.67 7.40 75.00 4.30 207.67 73.47%
21 381.00 10.10 100.00 6.00 281.00 73.75%
22 222.33 6.30 84.00 4.90 138.33 62.22%
23 249.00 7.10 89.33 5.20 159.67 64.12%
24 253.67 7.00 79.67 4.60 174.00 68.59%
N mﬁﬂ 441.04 296.65 111.43 64.95 329.61 74.74%

NA1TN 1 Wuddanuuuaiaifanialdnniesesiannagiuiidigenituadwiiatu
% 6 1 a o o > [ a v A A =3 A o

lulnsdwriagnadiamanlunnaamiamaia lasd Savazanuamainfewadogsfis 74.74% uazlugad 5 Gawy
ArnnuamaLARaugINgails 90.38% uananiiiaRarsandnudoauuinasgiu (SD) wuimadwiaguden SD
4 9 ' a s o v & | o
fidgindrananduasiluifiounnye deszeuldiduinauisesvesauiinliulisininasiaiy
AnurkulIrasanuduLas ldadaziBoauaziinduriiaiaslannasgiu TayadslwiAudaiauwiimslsued
WALATY LM-3000 #3naliifinadruaniaiafiauat197uus9 (Significant Underestimation) uaz luinuiza
& o % A A a > a @ a
nazihanlsidwesasfanaunulumadsafinanudasansuszanrowdvlusnudsznauians

A19719% 2 HaMIUIBUNBUAMUUANGAIIVRIANRRIANUITNULFIAINS (Paired Samples T-Test)

m"%aaﬁai’mtm N Mean (Lux) SD t p-value
Lﬂ’%aﬁmmmmgm (Lux Meter) 24 441.04 296.65 5.561 < .001*
waUwaLATH (LM-3000) 24 111.43 64.95

'
o o a

naeng: * Sipdagniadianszay .05
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31NA13197 2 wud'whLaﬁﬂﬂawuL°1TuLLam'jwﬁf@VL@TamLﬂ‘%ﬂdi’@LLaouwmigwu (Mean = 441.04,
SD = 296.65) danuuand1inuadidngfanIaia fuenfldanuatnaiatululnseny (Mean = 111.43, SD
= 64.95) 132 @ U .05 (t = 5561, p < .001)Iﬂﬂﬁ’]‘ﬁlvl,ﬁﬁnﬂLLaﬂwaLﬂfuﬁﬁﬁﬁﬂﬂ’iﬂLﬂ%ﬂd’?@uﬂ@ligﬁu

DENIAU AT

nsasinuasiildunsgu

L4
AN 2
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1 o o o o & o & oA o o
Eﬂﬁ 6 Naﬂ’]iﬂﬂ‘ﬂqLLN%N\?LLa(ﬂﬂi;@]‘ULLﬁGluIﬁdﬂ'luLﬂl]N']?Ju’](ﬂLaﬂLL‘ﬁﬂ‘ﬁuﬂluﬁquuﬁN%’J@WZLU’]

mngﬂﬁ 6 L UNNIIAUNWHILFAITEALLES (Contour Map) tWaLLUIa Ui UN1INTEANEAIVBIANITN
waa w3 dudn wuanuuanassasansmenIimMeanwadslinoday lagluunuwdsnlaain 038990
W89 Lux Meter A @ au1a3371% u,imalﬁﬁuﬁaﬁuﬁdauimﬁﬁﬁmwLiTuLLaaﬂsaUﬂqumﬂmdwwwmigwu
A ° A ' ad Iy = ' a I o A & An o a A o
Angnanemrue Imsldaadnszianisanusivasinnunasindaussluiuildagazidon dolunsasanu
T3 WHWEHILRAITEALUEIN LHNNNSLTwaUWaLATY Light Meter LM-3000 T4n130T3970A NN TNLRIRINS LEAS
& A o ad =< ) o o A & . . A ' 9 o
A dulnudNUinenfITsaUANNTNLEIA Lo UNINNG (Under-reported intensity) T4 ligaaaaasnuanIwaINy
duateluiunintinu ansazasunudsiianuanainfaugiuazguifuoazidoaiBaiun (Spatial Detail) 281
nN1snszanpuEd thasantauigesvessgniinlWuidasinalunissvdgyrimugsnd
anudugIuazanuhdatisaduuainding nafl Teuandfilinglunnudingaszduusanisesgail
fuduitnislduatdwaiatululnsdnvidatavinliifanisudaninunungvasgninwirasanluniivinmn
NligoaadaInUTaLN359 s‘fidmfﬂdwam:‘nmiamﬁnLqumsu'%miﬁ'mmimaﬁmqﬂumam‘?qmmmw
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Bland-Altman Plot for Lux Meter Comparison
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p-value < 0.001
Mean % Difference = 74.74%

311 7 N7 Bland-Altman U&AIANNFBAARBITTWINAIANUTULTIFINNATINIAGILLATEIIAUST Lux Meter

AT WAzUALWELATY Light Meter LM-3000

NAN1IILATIEHAINNREARA DY (Agreement Analysis) @28 @@ Bland-Altman Plot @Tagﬂﬁ 7
wunasasiiotaussmisessfiadanunaandanagioduszuy (Systematic Error) agnetatan lagidnandiasy
(Mean Bias) agﬁ' 329.61 and uaadlAAwIwaUnanTululnsanvidatiafuwilitnlunsiadianuiduuasaing
@‘i'm'j’nﬂ%aaﬁai'@uﬁmigwu (Underestimation) lutfiauynizduaa4a21uLtTu20IUFITINI
WazL e MITNVELILANNNANE (95% Limits of Agreement: LoA) Wu7N fanuTuasuaaieitieiniie g
71351319 -141.24 19 800.46 6N T FougasfIn1NAwLL T aad’au@iwﬁ'gaLﬁumf’ri:@”uﬁﬂaw%'u"lﬁ
lununeduanframdouazanulaeaiuaznIiua18819N M UgUAEN Tga 81NN WaNINH AN
N1INIZ0 ﬂ@TMJaaiagaﬁuuﬂﬁuLﬁ'wga%umui:é’m}muLﬂT&lLLaaLaﬁﬂ ( Proportional Bias)
LLaml‘ﬁ’LﬁwjﬂLLaﬂw§Lﬂ°ﬁ'm:ﬁm'1mm®Lﬂﬁau§uLLiamnﬁmﬁaﬂﬂﬂﬁuu’%nmﬁﬁmma’haga G KNS
"3Lm'1:ﬁm'1uaa@@ﬁaaﬁﬁammma@ﬂﬁiﬂ LaUWaLATY Light Meter LM-3000 2021184039 (Accuracy) 61 uas
vl,ajmmsnﬁ'lmsl,%mni'@mLmum%aoﬁammgwﬂumsﬂi:Lﬁuam'szl,nﬂﬁamlumiﬁwmumummsﬁmmgm
mangwnang e

5. anilsnaua

MmN UTELfsUHaN1IATT AT AUANUITULAIAI9TERIIATaITAUAY Lux Meter 1naT30
uazuaLWALATY Light Meter LM-3000 n3tidini Tulssnubuiamaidn dibidyuszaoandesnuiaglszasd
myisy SebanaAunewaldaail

5.1 ANMANLIATILATANMNAFIALARDUYDILAIDINDIN
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nansdnsnuuenitagulusaninlwulddanuiy LLﬁd@“ﬁﬂ'hLﬂ‘%aﬁ@mmgmamdﬁﬁm‘hﬁtyma
0@ (p< .001)Iﬂﬂﬁ%@ﬂa:mwaamLﬂﬁaumﬁyqdﬁd 74.74% 8nHauaa1nn31N Bland-Altman
finudan@iady (Mean Bias) §909 329.61 and Wunsiuduienuaaianionagrodnszuy Jaduns
mmnam%ﬂﬂﬂaﬂﬁgnaamm‘umLﬁiasl,%mumdmmﬁw smsaminTviauailasianiz lasrialdisusesus
(Ambient Light Sensor) Tulnsansidninfnaniiedsuanuainsminaesaluddrinim d19a1na3ostauss
mmig’m‘ﬁlﬁizuu Cosine Correction 8z Color Correction Filter Lﬁaﬂia\‘lLLaﬂﬁlﬂé’Lﬁmﬁ'ﬁJmiuauﬁwuaw%wﬁ
ATV U193371% CIE (International Commission on lllumination) [13] G‘é\‘l FOAANDINUT B Y8TBIINAN
wiaUs2La3g, 2565 [10] N8 weUwalaTuEMSUTaussadsdiTedanalunisltunnnune laganas
NUTHAVDIUNRITLAALES mﬂﬁaamsf@lﬂﬁmﬁgﬂﬁad wdadfanunasifiauaslunadniintuliaseny
MIlENuade

5.2 HANIENUABNTUTHARANNRLINALLHRHILFAITEALLES (Contour Map)

LNUBRNILEAITZAULES (Contour Map) ‘ﬁ"l,@i”mnLLaﬂwﬁLﬂﬁ’uLLamﬁuﬁa'sulﬂg Wussauussdn
(Under-reported intensity) LLa e HINUINTANUARIALA 5 auiugﬂ LLUY Proportional Bias ﬁwulumu%ﬁ'&lﬁ
HINAARBINUNANITIFLVDY Roberts et al., 2016 [12] %ﬁ:q'jwhmmaiwaﬁquﬁumwmmmmaawmma%
am%ﬂﬂmzﬁﬂﬁwamﬁ@Lﬁﬁg@@'ﬁmﬁ (Saturation) %%al,ﬁ@m'lmfimLuumﬂ@iw%daﬂ'wﬁﬁmﬁwﬁm

5.3 283110 1NTIENAUNRANNHRNE
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$ou usEi1e wialds MunIszeznauaslssanAamsfidesdniiunms ﬁﬂs:mﬂimwmﬁwwmﬂm WHatui 12
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memsaungnang e a9 nuaUnALTuaINf11 892100 NLTiBInTIuaTANALuEN (Accuracy) Tuszaud
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Nt Lwivl,;dmmmﬁﬁayamlﬂumsaﬁ”ﬂﬁmwuﬁaLLams:@TuLLmLﬁam'ﬁ'maamwﬂaam”w%amiﬂinﬁu
anzurasenlunisdinuarmnmsiuiasgiunianguaneld fidadunuilsaansosiudaiananns
984 International Labour Organization (2020) [11] ﬁlﬁmwﬁwﬁ%ytﬂuém”u wsn 289n13ldia3esfionsnaia
amwLL:;@ﬁaulum’sﬁ’muﬁmummauLﬁﬂumummgmmﬂa (Calibration) Lﬁamﬁ@j”ummqmmwLLa:mm
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