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Color Measurement

I) Why we need to measure color? ynlufaein
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Color is the first objective thing that exists in the

world. It is caused by the interaction of light on a material.
This paper overviews what is color and how human visual
it. In addition, it reveals the color scale which is an indicator
to measure color. Finally, it discloses the color measurement

instrument of Suranaree University of Technology. /
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II) What is Appearance? 'E'ﬂqﬂ‘s’mgﬂﬁ wiuegels?
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vaningy LLaz“ﬁJaﬂi’mqﬁUﬁﬂg (Appearance) U5znausag 2
ufe 1) wiiienteedu” (Chromatic attributes) 34
lfanduiingli~ezls; 2) wilfeadosiumanmassing
(Geometric attribute) %w‘iﬂﬁmﬁugﬂi’w (shape), A3
U3 (gloss), ANNIUTeL ¢ (translucency), WazANNIT
(haze) 20YINY
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1) Ay 3 (Lightness) Wi ufivanin“fdiuiianng
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2) w0~ (Hue) oy wilvend“dudu~osls wuuwns,
e, 1Sy, wides win “u

3) AW @ (Saturation) Wy Aufivenin™ aieele
“Fgaiuneaaziinny asneiu WU Inasenanmune Ty
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Geometric attribute fignuuaidu 3 ufe

1) AN (Gloss) Wi uiivanAnusiuINIes
Ay o wu Tanedl Gloss annnand gBu

2) A (Haze) Wy qufivanieninusiwmilou
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3) AwTuAUAANS (Directionality) Saautsiiag™
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III) What is color and how does human visual
the color? “Aaazlsuazisuaaiiulaagnels?
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1) b 9 (Light) w3aunasiiiinveel § (Light source)

2) ¥mq (Object) An~ w3 WD
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3) puas (Observer)

1) & ¢ (Light) #® spectrum aspAuULLmMEAWHAN
b sfinaysduafiuiinaueindudszana 400-700 nm
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Visual Observing Situation
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fin Light source, Object way Observer a7n Ref. 1
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2) ¥ag (Object) Usznaumiin™ (Colorant) Heas
vimihiigandy, sieundstseslin Wilanugninduus
gy i wduingd s wunzdomeduas
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i. Opaque nonmetal

ii. Opaque metal

iii. Transparent material

iv. Translucent material

Opagque Non-Metal

Tncident Light

Dftase Spreslar
Reflection Reflesvion
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WA 2 B a9 Specular wag Diffuse reflection
U1 Opaque nonmetal a1 Ref. 1

Metal

Spacabar

Incident Light Refllecren
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AT 3 W A Specular wag Diffuse reflection
YU Opaque metal 210 Ref. 1

i) Opaque nonmetal Aoingwanalanszi livould
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w9 penzqriudaty dufefiuw ¢ wu B Un wilsTe,
nszieusfin SngUszianiiaz sfeuw « (reflection) 2
WUUGSL Aalpennd 2 fin Specular reflection way Diffuse
reflection wuuwsniunis gieuluyanssiudumiiowny
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Wusn hifdiuiningussaniii-asls
i) Opaque metal lounlansii sl lan =1y
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5@3’1Lﬂu"5@1qﬂiumﬁmﬁmw \li Opaque nonmetal; AW
3 u aUfiBszmien siudaqusziant annmazifiui
i’mqﬂﬁzmwﬁazﬁ Speculate reflection §1AN3N Diffusion
reflection f9uu reflection Ffinfiadussdtsznaul dqf
yildiuinlansiui“ezls

iii) Transparent material \ungiiwouliu weiue
suldunliddnazidureswdwdosaanas wunszan, 270
wiwdewan fin, thifufis @am msfsiurIaui ™ den
wnzheludugenlhByssiudsiulldnni avas
Wearufigady (absorb) ke Bunld; 2 it 4 u ag
UFAznsEnin sudmgUssianiaziiulding sone u
az zoundulyluguoes Specular reflection w 9 Jufl
lFsfiudnTagiRatune uiw 9 ulngazimeqeiu
i’mqmﬁmﬁyaaﬂlmﬂu Total Transmission; wis Total
transmission iy 2 2ufe 1) Regular transmission Ag
W 9fiTensmeqRIuingase 9 eonll way 2) Diffuse
transmission DK SANZQUUUNIZIAY (scatter); W 9finzg
{NULUY Regular transmission tusiananiivilfisnwdiuin
Fagfi“pels “Ju Diffuse transmission ylsiimgmwanii™
snun3e (Haze) i Lsﬁazfj”ﬂ“maﬁmqllizmwﬁmazﬁaﬁm
Regular %38 Total transmission; WsitnazInANuia (gloss)
ma\ﬁmq%ﬁﬂﬁm%ﬁmi’m Specular reflection Haza1azin
ANuFusTY (Haze) pe9inqussianiiisnazdosdn Diffuse
transmission

iv) Translucent material Lﬂufmqﬁiﬂﬁm ApzaulH
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waz Diffuse reflections wazil Transmission wuy Diffuse
transmission Sngrfiafiainm uURfuL WUDTIVDS
Tnguuy Opaque nonmetal fu Transparent material
AN (Gloss) maﬁmqﬁnﬁmﬁlﬁmmﬂ Specular reflection
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Transparent Material

Regular
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Inchdent Light

AT 4 1w a9 Specular reflection, Regular
way Diffuse transmission U4 Transparent Material 270 Ref. 1

3) Hups Observer lufilinunafieniuas uovwe9
uysdNDe Azt isuu sl wesasyhuiiifaa
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Meluaemuasauazlsznaumiuadi heaw wiisUsne
WD (rod) wazn328 (cone) oejlu retina fenil 6; A
uRardNRzlIznaumesaaluy rod Uazanal 120 anulsaa
waastafazrinifilunsueadiuluiiiian S9ly sensitive
faNIunugs " uApgNele; UBAAKUD cone FediUszanad
6 AULBAA IWANLAAYTN9AY sensitive ABANNLANANIYRY™
Tufiudeusilyl sensitive sismsupafiuluiiin wiewaduuy
cone lumuysdanniy 3 dazian auanulsanssy
U 90y Ao [aAlUY cone THAN; [WAALUD cone KTy
. UATARMUY cone “tnidu Fefazlisenissus e
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Translucent Material

i u

Didfuse
Tranusisies

Reflection
Didfuse
Reflection

Incident Light
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May - August 2006

M7 6 4 ALBARKUL cone WAZLAAWUL rod Tugna an Ref 2
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“uidu 9 paednihdsiaduanlse wee (unne
Angndn asee” “masaduaserudnudu i)

IV ) What is color scale? inalunnsin~idu
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fiszdiv 9 aesunull L* = 100% Wu v1n waziissush
avasunuil Lt = 0% wu~e ; uauseanifuuny a* unu”
was- B e safu taseiutuluudsedinem asms
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uflauitfuuaiiuny Lt usl CIE fuualddhuuinossuwnui
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w3 Ab* feldunne aesane a9l lusneduy
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White
L* =100

Yellow
Green / +b*
-a

— _E
Blue / +a*
s
Black
L*=0

AT 7w aewAu ¥, a* waz b* useuu”uuulng
Y99 CIE a7n Ref 3

1) Undpunepuetaazsan AL, Aa* way Ab* Tugu
voe AE* Toeld_avi

AE - VAL + N + Ab
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fudlevlidn a5 AR+ fswngi A+ Seehdauniay
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2) 53Uy CIE L* a* b* uszuulnyd CIE AUAT
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\n3093n" (Spectrophotometer)

w3eein “fuminendomalulad sudundesdde
HunterLab 3u UltraScan XE 6igk astunnd 8 naalagu3sn
Hunter Associates Laboratory, Inc. Ussind %%ﬁam‘?mﬁ
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modes Faunsal “msul ‘Frothisiiiureudeuazuneinan
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- Light Source Aaunasrnfiavagy By Xenon
Lamp 7 "3nsavanus siisiannueady 360-750 nm aann
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- Reflectance Port \uges “wiul Susngnsiiag
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- Transmission compartment %o} UL
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- White sphere ball Ju#as” 11905 n5anuly
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