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In the present study, the performance of a scanner for measuring the fabric's color in
a small color space of CIELAB space was evaluated using the complete factorial
design. In this regard, the effect of two critical factors in the setup of the scanner,
namely resolution and bit depth at different levels, on the color difference of the
paired samples was investigated using analysis of variance. The evaluations showed
that these two factors did not significantly affect measuring the color difference of the
paired samples located in the small color space of CIELAB space. Also, the effect of
the hue of the samples on the results of the scanner was investigated. It was found that
the scanned samples' hue significantly affected the scanner's results. The evaluations
carried out in the present research are essential in various applications, such as
shade sorting.
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1- Flatbed scanner

2- Resolution

3- Bit depth

4- Dots per inch (dpi)
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Figure 1: The color distribution of the samples in the a* b* diagram of the CIELAB color space.
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Table 1: Color difference between the color fabric pairs with the small color intervals in the CIELAB color space at 3 times scanning.

Color difference between paired samples in CIELAB color space

No. of color set Color nSrCnat;]er _
:
1

3.262 1.029 3.496 2.518 0.738

1 Blue 2 3.186 0.917 3.698 2.812 0.790
3 3.150 0.952 4.112 3.203 1.022

1 0.917 0.779 4.389 5.241 4.914

2 Red 2 1.406 1.048 4.035 4.938 4.993
3 1.485 0.718 4.450 4.912 5.117

1 0.636 2.065 2.721 1.519 1.227

3 Green 2 0.503 1.728 2.822 1.392 1.458
3 0.565 1.813 2.505 1.408 1.152

1 0.612 0.940 7.053 0.672 3.336

4 Yellow 2 1.059 0.847 7.132 0.508 2.965
3 1.403 0.926 7.157 0.650 2.948

SsS 55y Jelg 0 Kiag (N 6 pdy)l S5 jlade 1Y Jouar

Table 2: Repeatability value (r) of the scanner in the small color intervals.

No. of color set Repeatability value (r)

1 Blue
2 Red
3 Green
4 Yellow
Mean =

0.90
0.95
0.88
0.76

0.87
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Table 3: Factors and levels of factors in the full factorial design.

150 dpi
Resolution A 3 300 dpi
600 dpi
: 24
Bit depth B 2 48

(2D gl sloaigas asgome dadiged cuizr ABgy, S5y DS 1B 5 A Jalse 1l (o) Sz bl Jelos i Jgo

Table 4: Analysis of Variance to assess the effects of factors A and B on the AE;;, color difference of pairs, the first set of samples (blue).

degrees of Sum of squares Mean squares
freedom (df) ) (M) Fae | Pvale
A 2 0.02

0.065 0.033 0.982
B 1 0.009 0.009 0.00 0.944
Interaction of A and B 2 0.122 0.061 0.03 0.966
Error 54 95.294 1.765 = =
Total 59 95.490 = = =
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Figure 2: a) Main effects plot and b) Interaction effects plot for the first set of samples (blue).

oo lolize 35 B g A ol g0 bliie I uizman o)l muly
Sl dgai dcgozs aw ;0 (@) Y S 5l Jol> mli b alie
e B g A Jele g0 55 (@O LY sl JS2) Ko K,
O Jglaz) (milsyly Judow zulis 4y az g5 b Lol o (135 51 &l
dcgazmo dw ol WAB)B s A Jule Joliie 1 5L5 jlog o
wlasans ol ®OLY b S5 0 (K, sbodiges
Jdow mlsasasg Ll oyl og2g B g A Jole o Jilas
Solise ;o530 Jlge pm Julie SV B O Jolaz jo il g

2B A Jole g0 y 2 a5 00,5 woaslin (@)Y Ji 0
L @l Lol s I35 51 Gul juiin 0 sl slodiges degome
Gy i Jele 90 ol 1P Jgam 0 saal Cews a4y il
gl pizmed (Cannd loline Frwly ke 5 Sn Ges g SIS
S s e Lis (b)Y US43 (AB)YB 5 A ole e 13U
A Joole ey Blice 036 5 s (55150 Wools (ypr 05,3 by
A Jeaz jo il jly Judow zolis 4 az g5 L Lol oo 0929 B g
G lolize joS e Jolse o Jiliie
Sl s 2 VB Johaz 5 by o ol b plae
saalive (l5 (o0 9)) 9 o 708 (S ;3 (Sl Wl dcgecne A
oy jloliae 3LS o (Bee 9 SIS D y08 ele 90 a5 0403

(528) P93 sladiges acgorme dadiged iz Mgy S5, S| 2B 5 A Jalse 130 (o) 2 St (b )ly Jelow 10 Jgu
Table 5: Analysis of Variance to assess the effects of factors A and B on the AE,, color difference of pairs, the second set of samples (red).

degrees of Sum of squares Mean squares
freedom (df) (55) (Ms) Fralve | Pualie
A 2

0.174 0.087 0.140 0.871
B 1 0.356 0.356 0570 0.455
Interaction of Aand ) 0.079 0.040 0.060 0.940
Error 54 34.009 0.630 - -
Total 59 34.617 , _ _
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Figure 3: a) Main effects plot and b) Interaction effects plot for the second set of samples (red)..
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Table 6: Analysis of Variance to assess the effects of factors A and B on the AE,, color difference of pairs, the third set of samples (green).

degrees of Sum of squares Mean squares
A 2

0.593 0.297 0.700 0.501
B 1 0.341 0.341 0.800 0.374
Interaction @A 2 0.919 0.460 1.080 0.346
Error 54 22.900 0.424 - -
Total 59 24.754 - - -
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Figure 4: a) Main effects plot and b) Interaction effects plot for the third set of samples (green).
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Table 7: Analysis of Variance to assess the effects of factors A and B on the AE};, color difference of pairs, the fourth set of samples (yellow).

degrees of Sum of squares Mean squares
freedom (df S (MS) e e
A 2

0.978 0.489 1.790 0.176
B 1 0.117 0.117 0.430 0.515
Interaction of A and B 2 0.112 0.056 0.210 0.815
Error 54 14.710 0.273 - =
Total 59 15.916 - - -
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Figure 5: a) Main effects plot and b) Interaction effects plot for the fourth set of samples (yellow).
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Table 8: Analysis of Variance to assess the effects of factors A and B on the AE;;,, color difference of pairs, 4 sets of color samples.

degrees of Sum of squares Mean squares

31.874
B 2 0.811
C 1 0.244
Interaction of A and B 6 2.346
Interaction of Aand C 3 6.020
Interaction of B and C 2 0.660
Error 216 160.225
Total 239 202.651
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10.625 14.320 0.000
0.406 0.550 0.580
0.244 0.330 0.567
0.394 0.530 0.784
2.007 2.710 0.056
0.330 0.440 0.642
0.742 - -
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Figure 6: a) Main effects plot and b) Interaction effects plot for 4 sets of color samples.
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