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Abstract

This research was to study the relationship between Lux and f-stop illuminance units for photography
recording by using incident light measuring and calculating based on Lambert Cosine Law under the three-point
light theory. The results found that the first position lamp that was main lamp (1,000W Fresnel Tungsten-
Halogen lens) had a measurement error with the calculation of the light intensity in Lux and f-stop units equal
10.9% and 0.71 % respectively, the second position lamp (650W Fresnel Tungsten-Halogen lens) had a
measurement error with the calculation of the light intensity in Lux and f-stop units equal 19.3% and 1.25%
respectively and the third position lamp (2,000W Fresnel Tungsten-Halogen lens) had a measurement error with
the calculation of the light intensity in Lux and f-stop units equal 11.1% and 0.12 % respectively.

The inconstancies were caused by holding the tool by hand instead of using a fixed stand while
measuring and the flickering of the lamps. The Study revealed that the camera menu currently does not provide
Lux information and the light manufacturers only give information in Lux and Foot-candle units. Therefore, it is
the gaffer’s responsibility to decide the amount of illumination suitable for recording the subject/person without
using excessive brightness. This approach can also save energy and indirectly make it more cost effective for

television and film lighting.
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Shutter Speed 1/50 Sec Luminance = 50 cd/m? , f-stop 4
Frame rate 25 fps

1SO 200

(Measurement)

Luminance = 62.1 cd/m? , f-stop 4.05

31U 11 mada wagmsmnm gaauiamaas Iauasuraen Tissau-a1Talwy 650w

3.3 nsdimundaiamanasanaeaviasrasa lnnsaau-arlalay 2000W
vngaantialan Iszyluglendadual Usznoudrenldnddesddns (luminous Flux, §)
A1 74642 Im MANWANTIA I (luminous Intensity, 7) HA1 215504 cd dawalit lana191nn1sda uag

msmuam Jaanudunaslunmioe Lux uag f-stop Aagii 12

Distance (m) 4.0

Beam
Diameter (m)
(Caculate)
llluminance = 4000 Ix, 371 fc , f-stop 8

Photometric Data  Luminous Flux
Luminaire ARRI ,74#2'm

; . Luminous Intensity
. 215504 cd
n_.m)_a

> 5, EV=11643

!I {Measurement)

lluminance = 4500 Ix, 418.2 fc . f-stop 8.01
EV=117

Tungsten Halogen
2000 W q,
Beam Spot 110 ©

Camera Setup (Caculato)

Shutter Speed 1/50 Sec

Luminance = 200 cd/m? , f-stop 8

Frame rate 25 fps

(Measurement)

I
S0 200 Luminance = 211 cd/m? , f-stop 8.01

311 12 m3danazmsmnm quantinuaslaudesnaarasa liisaau-a1Taon 2000w

3.4 manfSeumgumsTatazmsmuiamaNUNned (Mluminance , £ ) 1a31 3 dumiaia
AUAIANADUNTIALAZ MIAUIUAUNAN AN IHUAIATBDITANMAVUANIILE 1AL DAY
=1 9 1 o d’ é a A A o o [ v
Junnnn 1aun sasimsuaasarmaaon I luniiad s Iansaiuia 24 fps S115UNT3A 25 fps,
<3 % 4 ) ) [ o " W 1
ANUGIFANDT (Shutter Speed) MTAIUIN 1/48 sec F1HTUMTIA 1/50 sec AN 1uteara (ISO) MAUTIA

200
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A15190 1 ManSeumeunsiauasmsmuInnNUTNLaa (luminance , E )

ANuAiNLES Numinance (E)
msia MIMUIN
Tauviaea v ANSAINADI AMNIAINEDY n
. ANuAMIAAAIU (%)
Mmau-alaou Shutter Speed 1/50 s Shutter Speed 1/48 s
Frame rate 25 fps Frame rate 24 fps
I1SO 200 I1SO 200
o 3 2200 Lux 1960 Lux 10.9
Aunialingn
204.4 fc 182.1 fc 10.9
1000W
5.64 5.6 0.71
, 1240 Lux 1000 Lux 19.35
Aunialvasy
115.2 fc 92.93 fc 19.33
650W
4.05 4 1.25
e 4500 Lux 4000 Lux 1111
AunielWaeanda
418.2 fc 371 fc 11.28
2000W
8.01 8 0.12

1 v @ o . 1 v J

NATN 1 AIMITIALALAITAIUINVBIANNTNLES (Tlluminance , £) U118 80H (Lux) uag
WanauAa (fo) wazAgunas (fstop) Usznoudlelanlu 3 dunis Tnuvannasa liiimau-a1Tawu
1000w Tamuasuvasa Inisaau-a1Taau 650w uay Iaudoanaarasa iaaiau-a17any 2000w
o 1T W a 3‘/ 1 [ o T W YA Y A A g Y a
mvuamaalsnmsaaas Iay lWswnudumisdunuyanaldia lndinesunigaieniuau liliine

] 1 Y v

ANNAAANABUAIBITNITIA AI8IATBITANT 2 UT2AN azmTAIvIN TAITMNUad I sARAIA MU
aq Ialiauaeanuuniiga 1dun Armsnszatonasved laylwuunya (Spot) [10] szogri1esznatelau 'l
v W a Y I = g‘l o 1 A ) o
vAmuuyana minuquannuaanieludga loldidunuuiiu (117 viniuhan ldninmsiauazms
) < [ | o o o v
MmuranaeansmunwaznsiduudasnnuaaiandouaInmsiatazmsmuIn aagii 13-15

1ngUN 13 ueaeAng sz ianazMsMuIun MU (luminance , £) 190 Lux

o o =] a I 4 4 A
voalauvanrasa lWiaaau-a11awy 1000W a1 2200 Lux Hag 1960 Lux aadlunlessudnaianasy
A o 1 a I
11una19 A9 10.9 % Tawasuvasa llisaau-a1Tawu 650W TA1 1240 Lux 1Az 1000 Lux Aaiily
4 4 d' A 1 [ @ a1

nefirudnaramndongiga Ao 19.35 % waz Taudesrasraon lisaau-a1Tau 2000W A1 4500 Lux

a s s A ° A
1ag 4000 Lux ﬂﬂlﬂulﬂ@ﬁl“ﬁu@ﬂﬂ?ﬂmﬂ914@]1?!@ A9 11.11 %
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5000 25.00
M luminance (Lux) Measurement  lllluminance (Lux) Calculate
4500
4500
4000 20.00
3500
= 3000 15.00
E
= =
8 2
2 2500 p
3 e
£ iv]
5 @
= 2000 1000 2
T
[}
o
1500 1240
1000 5.00
B I
0 0.00
Luminaire ARRI Luminaire ARRI Luminaire ARRI
Tungsten Halogen Tungsten Halogen Tungsten Halogen
1000 W 650 W 2000 W

310 13 Anuduuas (£) 1w Lux Tawnaea Tiisamu-a1Tany 1000w, 650W ag 2000w

1n3UN 14 neEaInIns W5 ZHINMTIALAZNMTAIUIUANMTNIAN (Tluminance , £ ) W10 fc Y09
Taundnraoa lWisamu-a1Taou 1000W Ta1 204.4 fc taz 182.1 fe aadlunlossudnaranaouiu
A a [ = a I 4 4
AAN A 10.9 % lauaTuviaea Innaaau-a1Tany 650W Ua1 115.2 fc uag 92.93 fc Aailunlodiud
AmIAINABUGIgA AD 19.35 % taz laudesndinaca lismau-g1Tau 2000w 1if1 418.2 fc uag 371 fo

a g 4 o
AatluleSisudnaianaoudiga fio 11.28 %

450 W luminance (fc) Measurement M luminance (f¢) Calculate 25.00
418.2
400
20.00
350
300
— 15.00
0
= 250 -
] =
o S
s [
£ 200 u
= 1000 2
&
150 &
100
5.00
50
0 0.00
Luminzire ARRI Luminairc ARRI Luminaire ARRI
Tungsten Halogen Tungslen Halogen Tungslen Halogen
1000 W 650 W 2000 W

Ui 14 anuduuas (£) wide fo Tauvasa lilisaau-a1Taou 1000W, 650W 1ag 2000W
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1n3UN 15 naasans sz niemsianagnsmuInAd A (lluminance , E ) #1479 f-stop
o Y] A 1T @ a 3 4 4 A
voa lnunanasa liisamu-a1Taoy 1000W a1 f-stop 117D 5.64 uag 5.6 aatlulesiyudnaranaeu
=y o 1 " W a I
11unae e 0.71 % Tawasuvasa lWiaaan-a1Talou 650W A1 fstop  1N10U 4.04 1ag 4 Aauilu
4 4 A A 1 o Y] =
weSirudnarandougega Ao 1.25 % uag laudosnaivasa Idisaiau-g1Tau 2000w fin1 fstop

[ Y a g 14 J A ° A
N 8.01 L 8 ﬂﬂlﬂulﬂ@ﬁl%uﬁﬂﬁ’]ﬂlﬂaﬂu@’lq@ A9 0.12 %

9 Ml Luminance (f-stop) Measurement [ljLuminance (f-stop) Calculate 1.40

8.01
8 1.25

1.20
7

1.00
6 5.64
5 0.80

405

0.60

0.40

0.20
0 0.00

Luminaire ARRI Luminaire ARRI Lurninaire ARRI

o)

IS

lluminance (f-stop)

Relative Error (%

N w

Tungsten Halogen Tungsten Halogen Tungsten Halagen
1000 W 650 W 2000 W

5U 15 Anudunas (£) niine fstop Iauvaena lrlismau-g1Tawu 1000W, 650W 1az 2000W

16 Wunsdidede a dumisTaundnvasa ldismau-a1Tawu 1000w duanTaulul 185

51/

s
Foyamugilonaasust MmualdnuianIugumMINIzeLaUUYA (Spot) M 11 DI 5382HINTEHI
Taw WS sdumisvesdauunyanaszes 4 was aduiugudnaenszneudsfiannsznuduuuiian
0.8 AT FMNFIMUANIAITINADIAIADA 7 Shutter Speed 1/48 sec 11 Frame Rate 24 fps A1 ISO 200
ﬁqfutﬁ@mﬁw@hm lfuaa nuNAANUTUEUNINY 1960 Lux %30 182.1 Foot Candle ttaziin f-stop
MR 5.6 ﬁqﬁm‘?uﬁaumii“ﬂu?nmﬂmmy’ﬂmmﬁmuu HIRLA (Gaffer) 9z ApemruamAUaNTAv09
ndeafufinnin uaz 1n3eetamnndune JU (Sekonic Color C500) §1MTUIANUIY Lux 1A Foot
Candle m‘%mﬁ”ﬂéu (Sekonic Light L-758) d315an1i1e f-stop Tiasasumsduan usiiiesonliawisa
fnuamenniesia 1 2 Uszan Idaseuaindeaiufinnin Lﬁ’é)QMﬂﬂmﬁuﬁaﬂlﬂﬂlﬂéﬂﬂ’fﬂé’\ié’ﬂ31
msuaasnaaeu 1 luniiei i (Frame rate) fisn 25 fps, AWTIFNABY (Shutter Speed) 1/50 sec,
A lae (180) 200 aawalyiAin 1y uLaedini 2200 Lux ¥30 204.4 Foot Candle tagana laan f-stop

d’ 12 é ISl
ﬂa1ﬂlﬂﬁ@ullllﬂﬂﬂi\1 Stop A1 5.64 311 5.6
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Calculate and Measurement Photomertic Data

Distance (m) 4

ARRI Junior 1000 Plus
1000w

Beam

Diameter (m)
Calculate Camera Set up
Luminous Flux

Luminaire ARRI 42257 Im

1S0 200, 24 fps, T=1/48 s

Tungsten Halogen
1000 W
Beam Spot 11 =

, Luminous Intensity
122004 cd

(s
Measurement Sekonic Light L-758 Setup

1SO 200, 25 fps, T=1/50 s Ligh' onpU' (lux):

Camera Setup
Shutter Speed 1/48 Sec

Frame rate 24 fps

Spot Yanaannd g 110
1SO 200 08m

I1ISO 200 , 24 fps , T=1/48 s

a

{ 1 [ J [
i 16 manfFouiisumsmuranudeyagiondaaduat Tnunaoa Tiissau-g1Tau

Y

4. a1

Y
Av AKX

N1 Emﬁﬂymmﬂaaummmmmgm (Illuminance) U928 Lux L‘IJ‘L!“WH’JEJ f-stop ’dTViﬁ‘Ui‘Viﬂ’J'liJ

aamstiufinnm szndng msiadaonTesiandannnsgny (ncident Light) HAZITMIATUIVAINNG

Y 9
uauiiifala land (Lambert’s Cosine Law) molanguidauaslanll 3 duniis walidnanTanIaulug

U

1 a [ 4 1 [} 1
molugilonansiua (Photometric Data) 9252 1fAMMWIALAT (Illuminance) 11128 Lux W30 fo 1oz lisey

[

' 9 1 1 o = Y [ v R o & Y ) ! !
ﬂTﬂ?TﬂJ!mﬁJllﬁ\iiuﬂujﬂ AFTULEN f-stop C]f\ﬁ/]'Nﬂ']uﬂ15%ﬂLLﬁQ‘IUﬂ15Uu‘ﬂﬂﬂ']'qu!ﬂu@]@q‘lﬂfﬂujﬂ 133U

U

Aauv A

é Y = [ 1 9 . 1 [ 4 [ a
uare Fearglan3soil 1831 nadinmssaaaanndun (uminance , £) wiw §n1 (Lux) miswlauauida
(fo) Az ULAA (fstop) IMANuAaIamdey iHoannany liedesannmsialuvazioniesia

4 =

Y = @ Aa A & o Y A 1 1 [ 1 [ 9|
uaslagligasuues Ao Tauwardandusaihviinnseuamasnuudanazamasnu i J
1 A o o v W = 1 = @ ?z}/ = A v Y ?x’d A v Y
srazr Nauuuyanadmsudaudsinnu liades Auiun1stomieaianIeAuLNUNTAIUATOIIARIY
Y )
vgadanaliainnunaianasunNITInanad LazHamIANE1 NIAIUINANUAULAS (lluminance , E )
' v ] Aa 1 [ o A s A Y o
W90 anY (Lux) Huevauauifa (fo) Haznuiieagsuuas (fstop) MuNQUamniuia Ia leil Gudud i
o 1 o 1 . 1 a [ o 1 [ o
Tan 1l 3 dumia Taerhamudunas (lluminance , £ ) mingilonaadma Tan I wunaimssuiaas
a o o
AuanNguamLa la land
[ g’/ [} o ) 1 Y o 1 v v
auiumstauazmnuiavedIanlul 3 S dszneudredwmisIaundnvaoa luwamau-
g1Tatau 1000W dunuaIauasuvaoa Insmau-a1Tanu 650w uaz dwvveIaudesvdavasa i
o A A a o s 1 = ° Y o o
wamau-g1Taou 2000w darnnuaatandoudadunlefigud lugadsaisoi ldlddmsunis
o ] [] v g‘/ 4 o v o o 1 @
MAUUAMIANUALLE WU §NY U3 0 f-stop 18 NIHMTAMUAAT f-stop A MTVF19MNIUNIdlADINITIA
v Y
weeldnuamuuyanafiegluningunmwdesiuannudundadesdulunmioe fstop MuANUARDINIS

Y ]
YOIUTTOIMARIINUADINT ALUUMTIIUAURUAAT fstop 9z F0 TR anasd Tl szaumns 1
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UsznnuazuamaddliihveaTan W ldinannumuzay uazaaa lFaetioannal Inioin Tay 'l

o o Y 9

dmsumstauasdorauonnzringuaniaves iy Iiuazuasduilanaanniszmnveslan vl 115900

Y a 1 A v A A = = a @ 4 A o wAa
NNa@ITﬂ3J1WLL@]@$U§BT]3Jﬂ1§LW3J518@13&@8@531!11!@11@Na@ﬂﬂ!cﬂ NLAVNTSUYAUTUUANIIULE

[ [ g 1 [ 1 ] [
Usznoudlremandaoiaing (luminous Flux, (I)) U Im AaNWTd0IaI19 (luminous Intensity, 7 )
[ ] ] [ 4 a { o [

Tuniing cd tagannuiuLeas (Hluminance , £) Tu1ine a0 (Lux) ¥3o Wauauda (fo) M4 1dny

1 A o [ Aa A a 14 a A 1q Y
sruunaea1emelugaamnssu uaz AMneds Tudisinssy memndas malulad Avanzanliuld
a Y] o A a wAa v
MANANTENUNUNITUOIVBIUYHE AITHNSINIIANAAUTANILET AU (luminance , E)
) o = F) a v J 14 1 1 o A o a
dFumstuinmuauedasems Insnminaznmeuas luniea13sunas (fstop) N 11l wa15an
1 [ [Y] d' = Y v % A @ 1 9 =1 d‘ A
FawnuMstataunemItunnamlvnuduuyana vienain TumsUsuandestiunnnin tweiiun
wunaa 1 ldanuadnedndifesnumsvesdreanilar wie ami lduaelnd (Normal) vazrinmaguan

Y]

1 a o s & ] v d 1 1 o
Tan W 1d5zdoyalugliondnsmal 113 2 wiide fie dn (Lux) naz A1g5uNe (fstop) x50 1dnsdauda

U

Y v

1 g X 1 1 1 1 o U o
usodszinamanusunal otdu'ld Feazdanaaemamlgneaunasnu Iihdmsumsmvua

wamad i waz wseatu I ldodramunz au

) =
nnanssudszma
a o dy Yo 9] a 9 o A a =\
el Idsumsaivayunneulseunatuielddse il 2561 suRuganyu auzmalulad

d‘ a Y =) 3 =
aaaIINIATU lJﬁ1’)1’181@1&1’1?]1141!’;185']‘1%@?1@1‘5@145
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