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Accuracy of Colorimetric Characterization and Effect of Black
Point for CRT Monitor

Shi Junsheng Yun Lijun Yang Jian Yu Hongfei Wang Yanfang

(Institute of Color Science and Image Information , Yunnan Normal University, Kunming 650092)

Abstract: The accuracy of colorimetric characterization using the look-up table (LUT) method and effect of the
black point were studied, and experiments were performed on a colorful CRT monitors of SONY G520. The
experimental accuracy of characterization is presented as three kinds of color difference units of CIELAB, CIE94 and
CIEDE2000: (1)0.84, 0.40 and 0.42 at considering the black point, and 1.87, 0.74 and 0. 76 at not considering one
in the characterization equation when the intensity of the black point is larger (i.e. CIE XYZ=1.31/1.19/0.97 in
experiments) ; (2) 0.87, 0.41 and 0. 38 at considering the black point, and 1.06, 0.47 and 0. 44 at not considering
one when the intensity of the black point is smaller (CIE XYZ=0.08/0.10/0.12). This result denotes that whether
the effect of the black point should be considered in the characterization equation is related to the intensity of the
black point. When the intensity is stronger (weaker) its effect on the accuracy of colorimetric characterization is

larger (smaller) .
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Z Zr,max Zg,max Zb,max B

HASWEFFH INTREERNRL GME=
I8 E R BB i R S B R BLE R CIE
XYZ, RA @ BOLERE N EI 3 kIl E/E3,
R.GM B 2H—f=E, B Bra =@ EERHF
BRLEMEERTEAM AN EE S ZEER
REEZ L, MITHEC PR .

_ L. _ 7T d: i
R~ _kg"(zN— 1)”“} ’
L - d %%
R k“<2Ni1>+k°g} @
gsymax =
L d 0
B = (e

Hurd, ,d, d, BB ZBERTE.NZ2ESF
BB F e 1 LU R 80 — I N = 8,

EEE E R L B R 8RBT, AT IR BR8N
TR AH 48 15 K 18] ;= 4= 9 # H 2 &t (inter-reflections
flare) 1 & 7~ #5 B % X & B 36 85 06 7 A4 0 4t
(ambient flare) , &AL RN (3) AR

X (Xrmax  Xgymax  Xbymax | [R
Y| = |Yimax Yemex Yoo | |G|+
z L Z max Zgymax  Zbmaxd LB
X X
Y +|Y (3)
LZ Jinter reflections flare Z | srmbient flare

AR IR A A AR I B S R () A
BEMBETE d.dedy SINHH—ZE R.G.
BHYXF R R &R, Bl AT 0K (LUT) ., —f&R7E 0~ 255
X & B o0, 16, 32, 48, 64, 80, 96, 112, 128, 144,
160, 176, 192, 208, 224, 240, 255 # 17 I~ &,k
B Mk Am (8 T vk T LAAR B 45 B B0 B B 0 — A4k
SR, — M5 YA R 5 T X B A A g
B, X, =N EESTFTRESLRME. H—FJ7
2R BT ORI R A T X = E R
TFRMRMN 17 SR el E,ETREOF 9 ME
BILRE LW E NS MR REC T LIS 2 5
MEERNERE. B 2MHTEA-THRRMLA,



2 ARAESE:

BA AR S £ B 7 i 5 1AM B B BB O S i 373

B SEENERRA L RFE 17 RWE, 750
18 3B 8] B AH B R R L — b ] %

GOG A ZHEL R EHNEG M EER D 2
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1) B S % s #: SONY G520 217, iR
75 Hz, LB B4 3% 7681024, K Z9# A 4500
h BOREARIF IR

2) B~ F :GeGoree 2 MX/MX 400, BHEHF
A% N=8,

3) BHF 2 F it (photometer) : Jb 3 I K6
HAXES A7, B S ST-86LA, il &0 H 0. 01 ~
19990 cd/m? , K5 +0.5% .

4) RE M1 (colorimeter) : 3£ E X-Rite A A

Color Monitor optimizer,
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Table 1 Luminance variation of CRT monitor with time

from turn-on

Luminance Luminance
Time /min Time /min
/(ed/m”) /(cd/m?)
2 112,02 120 99. 99
10 109.73 180 99. 95
30 103. 55 240 100,12
60 100. 62 360 100. 01

2) Bt kEETNEZE. RITESZE S
R I, [A] K5 B K IF HLAR [R] i 1) 3k B A8 € Js , e B 3T
MEFETNEAGNSERANBEL. AL, Lk
SRR VRIIVEE MM TIE, R EE RS
B BREREEARI: T W EE—-THES,
W g AR BT PURAS s “KBAV Lz 48 2 4E 0 b, T
XEMNGH T 1 FAGHMESR. LRMEE
Macbeth /A~ &] Colour Checker §) 24 Ht 5 = # 1% (&
ERBRFEHTHED , BRNE=K. 24
H 24 BFE AE) L AEY4 F1 AE00 =F €8 22 19 71y
i 2 B KRB /M 22 . i 22 2 36 15 I 2 B TR
IE B 4 XHE
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Table 2 Repeatability with standard deviation of CRT monitor and instrument in short, medium and long terms

AE) , AE94 and AE00

Short-term Mediumterm Long-term
Mean deviation 0. 0846 0.0841 0.1102 0. 1550 0. 1464 0.1586 0.2610 0. 2489 0.2572
Maximal deviation 0. 1872 0.1865 0. 2679 0.2245 0. 2078 0.2862 0. 3312 0. 3045 0. 3833
Minimal deviation 0.0164 0.0163 0.0215 0.0273 0.0243 0.0288 0.0287 0.0265 0.0264
3 BEITHNEAERE ., X4 A 8 H0E 4L 218 2] 6 F T E CIEYxy 1 CIELAB 6% 5] 56 &
ﬁé&FEQUJgaﬁgﬁf,ﬁH%§i3Eﬁﬂ<o
*3 AETNEEE

Table 3 Accuracy with standard deviation of the colorimeter

AY Ax Ay AL” Aa” Ab*
Mean deviation 0.0492 0.0001 0.0001 0.0243 0.0659 0.0325
Maximal deviation 0.1033 0. 0002 0. 0003 0.0611 0. 0580 0.0778
Minimal deviation 0.0133 0. 0000 0. 0000 0.0026 0. 0006 0. 0005

TWERER:D BAHFE2hERIMHR
Frib bk B TR E R ;2 ATl B
EREYRKEELT0 5, BF « My HEE
+0.002;3) s kEEITE. . H KEEEHKE
AyBIR 0. 08, 0.15,0. 26AE:, X FHAEI B & K
0. SAE.: FRPEALAE BER UL, M PF R EAE B . T &
RFFEARS B 5 2 5 R Y SC 6 AR R A A B
TR,
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BENAERE, R M@ TR 7 BT
BT RS R, T R SR ER K
BN, LB RAWME RS RE . RE 1 MRE 25
FI N7 2B 5 BE B R AER /DN .

WE 1 ZBERARHE" R 100,“TE”H
100, AT BN EEMNHELESSERE.FAGR
RFEFEHEIE 100 od/m’, 6 F#HE D65, L 45 R
5 E R 1000 47 od/m’, B B B E (x, )N
(0.3121, 0. 3291, JB M B E (X, Y, 2) (1. 31,
1.19,0.97), EALWT 17 4 s 5 CIEXYZ B
MEEL &b FREG BRI = @EH—ERE.
B — AR

Table 4 CIE XYZ measured for 17 points and LUTs for three channels

Digital counts XYZ measured

LUT for three channels

d.d,dy X Y z R G B
0 1.31 1.19 0.97 0 0 0
16 2.37 2.23 1.91 0.0134 0. 0095 0. 0085
32 3. 89 3.75 3.34 0. 0320 0.0238 0.0214
48 5.91 5.84 5. 40 0. 0553 0.0443 0. 0402
64 8.54 8.57 8.17 0. 0850 0.0711 0. 0655
80 11. 63 11. 90 11.53 0.1182 0.1053 0. 0961
96 15. 44 15. 95 15. 76 0.1593 0.1463 0. 1349
112 19. 93 20.71 20. 80 0. 2077 0.1943 0.1812
128 25. 23 26. 37 26. 84 0. 2639 0.2518 0. 2367
144 31. 15 32. 69 33. 68 0. 3263 0.3161 0. 2997
160 37. 83 39. 80 41. 49 0. 3966 0. 3882 0.3718
176 45. 30 47.75 50. 20 0.4753 0.4688 0. 4522
192 53. 67 56. 62 60. 09 0.5633 0.5584 0. 5437
208 62. 69 66. 35 70. 88 0. 6557 0. 6585 0. 6434
224 73.01 76. 95 83. 23 0. 7674 0.7618 0.7586
240 83.94 88. 61 96. 03 0. 8820 0. 8804 0. 8767
255 95. 16 100. 47 109. 34 1. 0000 1. 0000 1. 0000
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WE 2. ZHBEREDHE"R 90,“RE” R 40,
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Fig. 1 Distributions of test samples in the CRT
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monitor color gamut

Table 5 Performance of the characterization accuracy when considering or not considering black point with certain intensity

(a) Considering black point

(b) Not considering black point

Color difference AE} AE94 AE00 AES AE94 AE00
Mean 0. 8382 0. 3983 0.4192 1. 8673 0.7393 0.7610
Deviation 0. 4442 0.1747 0. 2320 0. 8833 0. 2445 0.2619
Maximum 1. 8457 0.6774 1. 0153 3.2989 1.1704 1.1679
Minimum 0.189%4 0. 1522 0.1314 0. 4329 0. 2938 0.2944

&6 TERABEBU/N B RGN 8RR R

Table 6 Performance of the characterization accuracy when considering or no considering black point with ignorable intensity

(a) Considering black point

(b) Not considering black point

Color difference AES AE94 AE00 AEL AE94 AE00
Mean 0. 8683 0.4099 0. 3820 1. 0640 0. 4699 0. 4417
Deviation 0. 4147 0.1288 0.1155 0.5113 0.1313 0.1201
Maximum 1.7846 0.7331 0.6672 1. 9898 0. 8153 0.7431
Minimum 0.1919 0. 1866 0. 1806 0.2241 0. 2056 0.2019

KWL R BN, RN A R 1, RITE B A5
BOR R, F kAL 7 R 1R 2R B KR B 2 0. 8382
AE;, T A S8R R B P25 BERE 1. 8673 AE, s 7E &
N BUE 2, RIFE R A SR /N, 5 1R R S Y
H 2 0. 8683 AE), , A5 8 MR S BP9 K5 B2 1.
0640 AE},

4 Zw5he

AR CSLIHFEE T SONY G520 21" AR GHRE B
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0.742£0.24,0.76 0. 26, LI 45 F Ui 87, 76 28 55 58
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K& A REEE, M CIEM Az MH 62 AKX
CIEDE2000 & & /M & 2 i+ &V, i CIE% =
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