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Abstract  When judging the usefulness and attractiveness of many items, color plays a significant role, particularly in the 

textile sector. By overcoming the shortcomings of spectrophotometers, the DigiEye color measuring device improves the 

accuracy of textile color determination. Although it has been used to test textile color, this device is mostly used to analyze 

foodstuffs and polymers. This research aims to quantify and examine the color characteristics of dyed knit materials using 

DigiEye technology. The properties of knit fabrics were measured using a DataColor spectrophotometer and a DigiEye 

colorimeter, enabling a comparison of the data obtained from these two instruments. Subsequently, the collected data were 

used to establish a correlation coefficient between the CIE and CMC values obtained from the spectrophotometer and the 

DigiEye. Correlation analysis is used to determine the degree of association between various variables. The study showed 

that the DigiEye and spectrophotometer results were significantly correlated. Furthermore, the values of all color 

characteristics acquired by using a spectrophotometer and DigiEye demonstrate a significant level of resemblance. 

Nevertheless, it is crucial to acknowledge that this research, in isolation, could not provide enough substantiation. Additional 

investigation is required to determine the color discrepancy between the spectrophotometer and DigiEye. 
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1. Introduction 

Color plays a crucial role in assessing the visual appeal 

and practicality of many items, particularly those in the 

textile sector [1]. The bulk of woven and knit fabrics, 

particularly those used for apparel and ornamental purposes, 

are dyed or printed with different colors [2]. Moreover,    

it plays a crucial role in material manufacturing and often 

determines the commercial success of a product. Fabric 

quality is less important than color and design in textile sales 

[3]. Most of the time, colors in the clothing business are 

judged by how they look. Understanding color measurement 

is crucial for the textile business to specify communicative 

quantities, minimize metameric recipes, quantify color 

differences, and establish pass/fail criteria [4]. In the textile 

sector, colors are often assessed by visual means. Researchers 

constructed viewing cabinets and light rooms using 

conventional illuminants to circumvent the problem that 

daylight often changes. In that manner, samples could be 

examined under uniform illumination and their colors could 

be compared to a reference [5]. Nevertheless, visual color 

evaluations are  hindered by the significant  variability in 
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outcomes caused by subjectivity. The HVI (High Volume 

Instrument) technique is widely used worldwide for measuring 

the color of cotton [6]. When it comes to other textile goods, 

spectrophotometers are widely recognized as the primary 

and widely used instrument. By comparing the samples to a 

standard, spectrophotometers determine the samples' spectral 

reflectance and spectral transmittance in the visible light 

spectrum [7]. The apparent color is significantly influenced 

by the viewing angle and illumination circumstances [8]. 

The design of color-measurement equipment is significantly 

influenced by its geometric properties [9]. Spectrophotometers 

are often constructed using two different geometries: d/8 and 

45/0. According to the CIE specifications, the first number 

represents the arrangement of the light source, while the 

second number reflects the arrangement of the observer  

[10]. Spectrophotometers provide color data in the L*a*b* 

color space, which was created by the CIE (Commission 

Internationale de l'Éclairage). Based on the CIE XYZ color 

space, the most popular standardized color scheme is created 

by a mathematical adjustment. The following color coordinates 

may be obtained using the spectrophotometer [2]: 

  Lightness (L*)  

  Chromaticity coordinates:  

a* (green/red), b* (blue/yellow), 

  The degree to which a color differs from a grayscale of 

equivalent luminance is measured by chroma, which is 

abbreviated as C* [11]. 



12 Ummay Kulsum et al.:  Analyzing the Differences Between Spectrophotometer and DigiEye Assessments of Knit Fabric 

 

 

  The H-Hue angle is a visual characteristic that causes 

an area to seem either green, blue, red, or a mix of 

neighboring pairings of these hues in a circular pattern 

[11]. 

Spectrophotometer used for measuring the color of flat 

samples such as plain fabric samples. However, the tension 

arises when users try to measure many textured or patterned 

substrates as they cannot get accurate repeatable results. 

Several reports discuss the application of DigiEye 

technology in identifying textile color. The DigiEye digital 

color measurement system, produced by VeriVide Ltd. in the 

United Kingdom, employs the Adobe RGB (1998) color 

space [12]. DigiEye is applicable across several industries, 

including sectors such as food and beverage, textiles, 

polymers, and composite materials [13]. It is a computerized 

digital camera system designed for precise color measurement 

and the capture of high-quality, consistent pictures [14]. 

Moreover, it allows for the precise capture of color-accurate 

photographs of 2D and 3D samples, which may then be 

saved as digital files [15]. DigiEye can get colorimetric 

information from samples with surfaces that are very tiny, 

uneven, or curved. The sample was photographed using a 

calibrated digital camera from the Nikon D-series. The color 

of the specified region of the analyzed sample was assessed 

using the DigiPix feature [15]. Quantifying the color elements 

of patterns and prints that have limited repetition, thin strips, 

tiny spots, small checks, and other forms poses a much 

greater challenge. DigiEye is capable of distinguishing the 

color of multi-colored fabric, which a spectrophotometer is 

incapable of doing. In addition, it cannot automatically send 

the client the color-matching result; however, this is possible 

with DigiEye. Lau et al. found a significant connection between 

the color coordinates obtained from the spectrophotometer 

and DigiEye for textiles [16]. In our investigation, we used 

knit materials to conduct a comparison between the results 

obtained from the DataColor spectrophotometer and the 

DigiEye colorimeter, as opposed to the woven fabrics 

employed by Matusiak et al. Their examination revealed a 

statistically significant correlation between the data collected 

from the spectrophotometer and the DigiEye. Our study also 

includes comparisons performed utilizing data from both the 

spectrophotometer and the DigiEye. 

This study aims to use DigiEye technology to measure and 

analyze the color features of dyed knit materials. Additionally, a 

comparison analysis is conducted using data acquired from a 

spectrophotometer and a DigiEye. Furthermore, this study 

revealed a coefficient correlation between the Spectrophotometer 

and DigiEye CIE and CMC values. 

2. Materials and Method 

The assessment of color was performed on 100% cotton 

knit fabric dyed with three different colors Red, Yellow, and 

Navy. Four different shades of fabric were produced from 

each color. Since there are four fabrics, each with four 

different shades of every hue, there will be a total of twelve 

fabric standards. No samples were generated in this research. 

Each cloth of a specific color was separately placed in both a 

spectrophotometer and a DigiEye colorimeter machine to 

establish a standard for determining the CIE value (L*, a*, 

b*, C*, h*). After obtaining the CIE values from the standards, 

the identical fabrics were placed in both machines as samples 

to evaluate the color comparison (CMC values) with the 

standards, aiming to minimize the color discrepancy. 

The shade differences were assessed between several 

shades of the same color, such as the differences in color 

between Yellow 0.5% and Yellow 1%, Yellow 0.5% and 

Yellow 2%, and Yellow 0.5% and Yellow 4%. In this color 

assessment, fabrics with a shade of 0.5% were selected as the 

reference standard, while fabrics with other hues were chosen 

as the samples. The identical method was also performed  

for two other colors using both the spectrophotometer and 

DigiEye equipment. 

 

Table 1.  Table of basic characteristics of the tested fabrics 

Standard name Sample symbol Fabric type Weight 

Corazol Yellow XRFT- 0.5 % S1 100% Cotton Single jersey 12 gm 

Corazol Yellow XRFT- 1 % S2 100% Cotton Single jersey 12 gm 

Corazol Yellow XRFT- 2 % S3 100% Cotton Single jersey 12 gm 

Corazol Yellow XRFT- 4 % S4 100% Cotton Single jersey 12 gm 

Corazol Navy XRFT- 0.5 % S5 100% Cotton Single jersey 12 gm 

Corazol Navy XRFT- 1 % S6 100% Cotton Single jersey 12 gm 

Corazol Navy XRFT- 2 % S7 100% Cotton Single jersey 12 gm 

Corazol Navy XRFT- 4 % S8 100% Cotton Single jersey 12 gm 

Corazol Red XRFT- 0.5 % S9 100% Cotton Single jersey 12 gm 

Corazol Red XRFT- 1 % S10 100% Cotton Single jersey 12 gm 

Corazol Red XRFT- 2 % S11 100% Cotton Single jersey 12 gm 

Corazol Red XRFT- 4 % S12 100% Cotton Single jersey 12 gm 
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Figure 2.1.  Sample Yellow (0.5%, 1%, 2%, 4%) 

    

Figure 2.2.  Sample Navy (0.5%, 1%, 2%, 4%) 

    

Figure 2.3.  Sample Red (0.5%, 1%, 2%, 4%) 

The evaluation was conducted using a DataColor 

spectrophotometer and a DigiEye, employing the standard 

CIE illuminants D65 and A. The illuminant D65 represents 

the average artificial daylight, with 'D' referring to daylight. 

The color temperature of this artificial daylight is 6500°K. 

The illuminant A corresponds to tungsten light with a color 

temperature of 2856°K. Color estimation was conducted for 

a 30 mm-diameter area using a 10° observer. A single-color 

estimation was conducted for each cloth and sample. The 

final results were collected and disclosed for the CIE 

calorimetric properties (L*, a*, b*, C*, h*) and CMC values 

(DL*, DC*, DH*, DE).  

The DigiEye machine is capable of capturing multispectral 

images of the sample under examination, providing detailed 

and diverse information on a specific area inside the image. 

Before this, the illuminants D65 and A were utilized in    

the spectrophotometer and DigiEye machine to evaluate  

the color difference between the standard and samples. The 

estimation was conducted using a 10° observer. Prior to  

color assessment, both the device spectrophotometer and 

DigiEye calorimeter underwent calibration to ensure accurate 

performance according to the specific standard CIE illuminant. 

  

Figure 2.4.  DigiEye machine with a computer 

2.1. Spectrophotometer Measurement 

The standards and samples, which are made of the same 

fabrics, are positioned between the sample holder and the 

front panel door. Both standards and samples must be placed 

in a folded manner. Paying meticulous attention is crucial 

when situating the sample and reference textiles to get a 

precise measurement. The sample and standard must fully 

encompass the aperture opening. We used the following CIE 

and CMC values (L*, a*, b*, C*, h*, DL*, DC*, DH*, and 

DE*) to estimate the standard and sample fabrics, and we 

recorded these details. The same method was performed on 

both the standard and sample, ensuring appropriate calibration. 

 

Table 2.  Table of CIE values of tested fabric from spectrophotometer (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

L* a* b* C* h* Standard name L* a* b* C* h* 

80.28 27.90 64.44 70.22 66.59 
Corazol Yellow  

XRFT- 0.5 % 
74.81 24.89 56.59 61.82 66.26 

76.59 33.82 74.36 81.69 65.54 
Corazol Yellow  

XRFT- 1 % 
70.23 31.48 65.10 72.31 64.19 

71.99 38.76 81.11 89.90 64.46 
Corazol Yellow  

XRFT- 2 % 
64.93 37.26 70.62 79.85 62.19 

68.53 41.96 83.33 93.30 63.27 
Corazol Yellow  

XRFT- 4 % 
61.07 41.02 72.01 82.87 60.33 

43.40 -13.07 -21.56 25.21 238.79 
Corazol Navy  

XRFT- 0.5 % 
46.02 -10.50 -17.18 20.13 238.57 

34.27 -12.71 -22.19 25.57 240.19 
Corazol Navy  

XRFT- 1 % 
36.93 -9.85 -17.75 20.30 240.97 

24.79 -9.96 -19.94 22.29 243.46 
Corazol Navy  

XRFT- 2 % 
27.07 -7.44 -16.18 17.81 245.31 

18.92 -6.31 -15.84 17.04 248.27 
Corazol Navy  

XRFT- 4 % 
20.59 -4.67 -13.14 13.94 250.42 

60.04 45.04 12.93 46.86 16.01 
Corazol Red  

XRFT- 0.5 % 
54.36 45.08 1.62 45.11 2.06 

53.71 49.11 17.51 52.14 19.63 Corazol Red XRFT- 1 % 47.20 49.43 4.69 49.66 5.42 

46.88 51.13 23.44 56.25 24.63 Corazol Red XRFT- 2 % 39.78 51.30 9.68 52.21 10.69 

41.70 50.66 27.77 57.77 28.73 Corazol Red XRFT- 4 % 34.45 50.29 14.01 52.21 15.56 
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Table 3.  Table of color comparison values of tested fabric from spectrophotometer (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

DL* DC* DH* DE Color comparison between DL* DC* DH* DE 

-0.04 0.03 -0.01 0.02 Yellow 0.5 % and Yellow 0.5 % -0.04 0.02 -0.01 0.02 

-0.02 -0.10 -0.03 0.04 Yellow 1 % and Yellow 1 % -0.02 -0.10 -0.02 0.04 

-0.03 -0.12 -0.03 0.04 Yellow 2 % and Yellow 2 % -0.02 -0.12 -0.02 0.04 

-0.01 -0.15 -0.05 0.06 Yellow 4 % and Yellow 4 % -0.01 -0.15 -0.05 0.06 

0.04 -0.02 0.01 0.02 Navy 0.5 % and Navy 0.5 % 0.03 -0.01 -0.00 0.02 

0.28 0.04 -0.00 0.16 Navy 1 % and Navy 1 % 0.29 0.04 -0.01 0.16 

0.00 -0.01 0.02 0.02 Navy 2 % and Navy 2 % 0.00 -0.00 0.02 0.02 

0.04 0.04 0.02 0.05 Navy 4 % and Navy 4 % 0.04 0.03 0.02 0.05 

-0.00 -0.08 -0.01 0.03 Red 0.5 % and Red 0.5 % 0.01 -0.08 -0.01 0.03 

-0.02 -0.02 0.01 0.01 Red 1 % and Red 1 % -0.02 -0.03 0.01 0.01 

-0.03 -0.01 -0.01 0.02 Red 2 % and Red 2 % -0.03 -0.01 -0.01 0.02 

-0.01 0.02 -0.01 0.03 Red 4 % and Red 4 % 0.02 -0.03 0.01 0.02 

Table 4.  Table of color comparison values between different shades of the same color from spectrophotometer (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

DL* DC* DH* DE Color comparison between DL* DC* DH* DE 

-3.81 11.54 -1.32 4.26 Yellow 0.5 % and Yellow 1 % -4.70 10.57 -2.26 4.55 

-8.34 19.25 -2.96 7.53 Yellow 0.5 % and Yellow 2 % -9.83 17.64 -4.85 8.30 

-12.09 23.07 -4.88 9.71 Yellow 0.5 % and Yellow 4 % -14.08 21.03 -7.55 11.04 

-8.88 0.40 0.65 4.43 Navy 0.5 % and Navy 1 % -8.84 0.21 0.88 4.30 

-18.00 -2.91 1.96 9.17 Navy 0.5 % and Navy 2 % -18.35 -2.31 2.23 9.10 

-24.37 -8.14 3.48 13.13 Navy 0.5 % and Navy 4 % -25.34 -6.18 3.51 13.06 

-6.31 5.41 3.08 3.97 Red 0.5 % and Red 1 % -7.15 4.66 2.75 4.03 

-12.89 9.57 7.78 8.35 Red 0.5 % and Red 2 % -14.34 7.20 7.39 8.25 

-17.90 10.81 11.35 11.41 Red 0.5 % and Red 4 % -19.45 7.02 11.25 11.27 

Table 5.  Table of CIE values of tested fabric from DigiEye (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

L* a* b* C* h* Standard name L* a* b* C* h* 

79.33 28.84 71.25 76.86 67.97 
Corazol Yellow  

XRFT- 0.5 % 
74.11 28.72 60.82 67.26 64.72 

71.19 40.31 99.95 107.77 68.04 
Corazol Yellow  

XRFT- 2 % 
64.72 43.05 85.12 95.39 63.17 

     
Corazol Yellow  

XRFT- 4 % 
     

35.77 -18.21 -21.97 28.54 230.35 
Corazol Navy  

XRFT- 0.5 % 
41.15 -14.64 -15.96 21.66 227.47 

27.87 -18.42 -22.94 29.42 231.24 
Corazol Navy  

XRFT- 1 % 
31.55 -17.59 -15.19 23.24 220.81 

18.79 -12.95 -20.83 24.52 238.12 
Corazol Navy  

XRFT- 2 % 
22.48 -17.02 -13.26 21.57 217.92 

13.78 -4.60 -15.17 15.85 253.15 
Corazol Navy  

XRFT- 4 % 
16.20 -9.72 -11.10 14.75 228.80 

57.62 49.09 16.88 51.91 18.98 
Corazol Red  

XRFT- 0.5 % 
53.11 49.74 4.51 49.94 5.18 

53.00 54.92 22.76 59.45 22.51 
Corazol Red  

XRFT- 1 % 
46.05 54.91 7.28 55.39 7.55 

46.28 56.69 28.26 63.34 26.50 
Corazol Red  

XRFT- 2 % 
38.60 57.61 12.03 58.86 11.79 

40.31 54.97 31.85 63.54 30.09 
Corazol Red  

XRFT- 4 % 
33.81 56.27 15.90 58.48 15.78 

 

2.2. DigiEye Measurement 

Initially, the standard fabrics are stored in a cabinet to 

estimate their color. The cabinet is illuminated by a D65 

illuminant. The device was adjusted to function optimally 

under the specified illuminant, D65. Subsequently, an image 

of the fabric being evaluated is captured by a calibrated 

high-tech camera and analyzed using DigiEye software. The 
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estimation is conducted by utilizing the DigiPix feature on 

the selected area of the fabric under examination. The chosen 

region might be either a rectangle or a circular tool. The same 

method was likewise conducted for the samples. 

Note: During the color assessment, DigiEye failed to 

detect the shade yellow at 4% and hence could not generate 

the CIE values for the fabric of that shade under both D65 

and A illuminants. The cause of this was either a software 

malfunction or an unidentified factor. 

Upon completing the color assessment technique, the CIE 

values (L*, a*, b*, c*, h*) and CMC values (DL*, DC*, DH*, 

DE) were acquired and recorded (as indicated in the tables 

above). Subsequently, all the available data was utilized to 

determine the correlation coefficient between the CIE and 

CMC values of the spectrophotometer and DigiEye. It is 

possible to do a correlation analysis to find out how strongly 

related multiple variables are. Since the experiment focused 

on two particular machines, there were two variables involved. 

The spectrophotometer provided the CIE and CMC values, 

which were considered the first set of variables. The DigiEye 

machine provided the CIE and CMC values, which were 

considered the second set of variables. Lastly, the following 

equation was used to obtain the correlation coefficient [17]: 

r =  

Where,  

r = Correlation Coefficient 

xi = CIE values from spectrophotometer 

 = Average of CIE values from spectrophotometer 

yi = CIE values from DigiEye 

 = Average of CIE values from DigiEye 

3. Results and Discussions 

3.1. Color Coordinates 

Figure 3.1 – 3.9 displays the comparison of color 

coordinates obtained using a Spectrophotometer and 

DigiEye. The values of all color parameters measured by the 

Spectrophotometer and DigiEye are remarkably close.  

 

Table 6.  Table of color comparison values of tested fabric from DigiEye (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

DL* DC* DH* DE* Color comparison between DL* DC* DH* DE* 

0.24 0.04 -0.20 0.31 Yellow 0.5 % and Yellow 0.5 % -0.07 0.03 -0.11 0.13 

-0.09 0.11 -0.07 0.16 Yellow 1 % and Yellow 1 % -0.10 0.05 -0.14 0.18 

-0.09 -0.15 0.05 0.18 Yellow 2 % and Yellow 2 % -0.03 -0.16 -0.12 0.21 

    Yellow 4 % and Yellow 4 %     

-0.37 -0.15 -0.02 0.40 Navy 0.5 % and Navy 0.5 % -0.13 -0.14 -0.03 0.19 

-0.33 -0.16 0.09 0.38 Navy 1 % and Navy 1 % -0.32 -0.01 -0.27 0.42 

-0.32 -0.29 0.07 0.43 Navy 2 % and Navy 2 % -0.25 -0.14 0.03 0.29 

-0.01 -0.09 0.03 0.09 Navy 4 % and Navy 4 % -0.20 -0.20 0.01 0.29 

0.19 0.11 0.09 0.23 Red 0.5 % and Red 0.5 % -0.31 0.10 0.14 0.36 

-0.03 0.02 0.14 0.15 Red 1 % and Red 1 % -0.29 0.06 0.08 0.31 

-0.05 0.15 0.28 0.32 Red 2 % and Red 2 % -0.37 -0.01 0.10 0.38 

-0.25 -0.06 0.23 0.35 Red 4 % and Red 4 % -0.40 -0.06 0.34 0.53 

Table 7.  Table of color comparison values between different shades of the same color from DigiEye (under D65 and A illuminant) 

Under D65 illuminant Under A illuminant 

DL* DC* DH* DE Color comparison between DL* DC* DH* DE 

-0.93 5.23 -0.79 5.37 Yellow 0.5 % and Yellow 1 % -1.58 4.78 -2.12 5.46 

-3.32 10.02 0.34 10.56 Yellow 0.5 % and Yellow 2 % -4.07 9.89 -1.26 10.76 

    Yellow 0.5 % and Yellow 4 %     

-4.51 0.48 0.34 4.55 Navy 0.5 % and Navy 1 % -4.03 0.92 -1.46 4.38 

-9.47 -2.01 2.53 10.00 Navy 0.5 % and Navy 2 % -8.94 -0.28 -2.14 9.19 

-12.23 -6.32 5.89 14.97 Navy 0.5 % and Navy 4 % -12.22 -4.61 0.60 13.07 

-1.73 2.70 2.05 3.80 Red 0.5 % and Red 1 % -2.25 2.68 1.49 3.81 

-4.97 4.43 5.02 8.34 Red 0.5 % and Red 2 % -5.95 3.77 3.77 7.98 

-7.44 4.56 7.31 11.38 Red 0.5 % and Red 4 % -8.68 3.10 5.95 10.97 
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Figure 3.1.  Comparison of lightness (L*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 

 

Figure 3.2.  Comparison of a* chromaticity coordinates results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 

 

Figure 3.3.  Comparison of b* chromaticity coordinates results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 
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Figure 3.4.  Comparison of c* chromaticity coordinates results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 

 

Figure 3.5.  Comparison of hue angle (h*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 

 

Figure 3.6.  Comparison of Color difference (DE*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 
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As anticipated, the sample with the highest lightness   

was sample 1 (2nd Corazol Yellow XRFT – 0.5%) under   

A illuminant for both the Spectrophotometer and DigiEye, 

with respective values of 80.28 and 79.33. Conversely,   

the samples with the lowest lightness were sample 8 (2nd 

Corazol Navy XRFT, 4%) under A illuminant for both the 

Spectrophotometer and DigiEye, with respective values of 

18.92 and 13.78. For 22 samples, the brightness readings 

obtained from the Spectrophotometer were marginally 

greater than those from the DigiEye. 

The Spectrophotometer and DigiEye yielded comparable 

results for the a* chromaticity coordinates. 

Sample 11 (1st Corazol Red XRFT – 2%) under D65 

illuminant for DigiEye has the greatest value of 57.61, while 

sample 6 (2nd Corazol Navy XRFT – 1%) under A illuminant 

for DigiEye has the lowest value of 18.42. 

For the majority of cases, the a* chromaticity coordinate 

findings obtained from the Spectrophotometer were slightly 

greater than those obtained from the DigiEye for 22 samples. 

For sample 8 (1st Corazol Navy XRFT, 4%) under D65 

illuminant, significant differences were seen in the b* and c* 

color coordinates between the Spectrophotometer and DigiEye.  

Sample 3 (2nd Corazol Yellow XRFT – 2%) under A 

illuminant for DigiEye has the greatest value of 99.95, while 

sample 6 (2nd Corazol Navy XRFT – 1) under A illuminant 

for DigiEye has the lowest value of 22.94. 

For the majority of cases, the b* chromaticity coordinate 

findings obtained from the Spectrophotometer were slightly 

greater than those obtained from the DigiEye for 22 samples. 

However, while examining sample 8 (2nd Corazol Navy 

XRFT, 4%), there was a significant difference in the h* 

chromaticity coordinates when measured using both the 

Spectrophotometer and DigiEye under A illuminant.  

 

Figure 3.7.  Comparison of Lightness difference (DL*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A illuminant 

 

Figure 3.8.  Comparison of c* chromaticity coordinate difference (DC*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A 

illuminant 
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Figure 3.9.  Comparison of h* chromaticity coordinate difference (DH*) results from Spectrophotometer and DigiEye for both under D65 illuminant and A 

illuminant 

Sample 3 (2nd Corazol Yellow XRFT – 2%) under A 

illuminant for DigiEye has the greatest value of 107.77, 

while sample 8 (1st Corazol Navy XRFT – 4%) under D65 

illuminant for Spectrophotometer has the lowest value of 

13.94. 

For the majority of cases, the c* chromaticity coordinate 

findings obtained from the Spectrophotometer were slightly 

greater than those obtained from the DigiEye for 22 samples. 

Sample 8, which is the 2nd Corazol Navy XRFT with a 

concentration of 4%, has the greatest value of 253.15 when 

measured under A illuminant using DigiEye. However, sample 

9, which is the 1st Corazol Red XRFT with a concentration 

of 0.5%, has the lowest value of 2.06 when measured under 

D65 illuminant using a Spectrophotometer.  

For 22 samples, the hue angle results obtained from the 

Spectrophotometer were marginally greater than those from 

the DigiEye.  

The sample 12 (1st Corazol Red XRFT, 4%) was observed 

under D65 illuminant for DigiEye and had the maximum 

value of 0.53. On the other hand, samples 10 (1st and 2nd 

Corazol Red XRFT-1%) were observed under D65 and A 

illuminants for the Spectrophotometer and had the lowest 

value of 0.01. 

For 38 samples, the color difference results obtained from 

the Spectrophotometer were marginally greater than those 

obtained from the DigiEye. 

Sample 6 (1st Corazol Navy XRFT-1%) had the highest 

value of 0.29 when observed under D65 illuminant using a 

Spectrophotometer. However, sample 12 (1st Corazol Red 

XRFT-4%) had the lowest value of -0.40 when observed 

under D65 illuminant using a DigiEye. 

For 38 samples, the lightness difference readings obtained 

from the Spectrophotometer were slightly greater than those 

from the DigiEye. 

Sample 11 (2nd Corazol Red XRFT – 2%) under A illuminant 

for DigiEye has the greatest value of 0.15, while sample 7 

(2nd Corazol Navy XRFT – 2%) under A illuminant for 

DigiEye has the lowest value of 0.29. 

For 38 samples, the c* chromaticity difference readings 

obtained from the Spectrophotometer were marginally 

greater than those from the DigiEye. 

Sample 12, which is the 1st Corazol Red XRFT (4% under 

D65 illuminant for DigiEye), has the greatest value of 0.34. 

Conversely, sample 6, the 1st Corazol Navy XRFT -1% under 

D65 illuminant for DigiEye, has the lowest value of -0.27. 

For 38 samples, the hue angle difference readings obtained 

from the Spectrophotometer were marginally greater than 

those obtained from the DigiEye. 

These little inconsistencies are difficult to justify. DigiEye 

lacks standardized fabric measuring procedures; as a result, 

we have developed a novel approach that determines the  

size of the measurement area depending on the sample size 

after the first measurements. To ensure precision, it is 

recommended to refrain from placing the sample near    

the edges and instead position it in the middle with the 

appropriate dimensions. In the future, it will be essential to 

establish the methodologies used by DigiEye to quantify the 

characteristics of printed or colored yarn textiles. The 

following equation calculates linear correlation coefficients 

using graphical data [17]: 

 

Here, 

  Correlation coefficient 

xi  CIE values from the Spectrophotometer both for 

under D65 illuminant and A illuminant 

  Average of CIE values from the Spectrophotometer 

both for under D65 illuminant and A illuminant 

yi  CIE values from DigiEye both for under D65 

illuminant and A illuminant 

  Average of CIE values from DigiEye both for 

under D65 illuminant and A illuminant 

The limit of the correlation coefficient is -1 to + 1 i.e.,  

-1 ≤ r ≤ +1 
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3.2. Results of the Project 

We analyzed the data and found a strong connection 

between the color coordinate values acquired from the 

Spectrophotometer and DigiEye. The following correlation 

coefficients were found from both instruments for the CIE 

values: 

Table 8.  Table of the correlation coefficients obtained from the 
Spectrophotometer and DigiEye’s CIE values 

CIE Values Correlation Co-efficient  

L* 0.995152 

a* 0.997404 

b* 0.998042 

C* 0.997207 

h* 0.998023 

Again, the results of the correlation coefficient from these 

two instruments for both CMC values are shown below: 

Table 9.  Table of the correlation coefficients obtained from the 
Spectrophotometer and DigiEye’s CMC values 

CMC values Correlation coefficient  

DL 0.989169 

DC 0.984381 

DH 0.861914 

DE 0.989755 

Note: Due to the unavailability of CIE values for shade yellow 4% from DigiEye, 

the computation of the correlation coefficient was performed without including 

the CIE values of the fabric with shade yellow 4% from both the 

Spectrophotometer and DigiEye readings. 

3.3. Color Differences 

Color identification is crucial to textile quality. The color 

difference assessment is done during textile material approval 

and color fastness measurement. A visual comparison under 

typical lighting circumstances (D65 and A) evaluates color 

changes. 

From this perspective, color differences should be 

assessed according to buyer or consumer suggestions and 

precisely and quantitatively. The following formula [18] can 

be used to calculate color differences using color coordinate 

data, L*, b*, and c* [19]: 

 

Here, 

  Color difference as per CIE recommendation  

  Lightness Differences 

 

 

L* = 116  

a* = 500  

b* = 200  

 

 

= arctan 
 

To streamline the process of determining pass/fail 

outcomes, the aforementioned equations [20] are fine-tuned 

to accurately assess the disparity in color between closely 

related shades. The color disparities between measured and 

batch samples are typically minimal due to the evaluation of 

color variances in matching or approving fabrics of the same 

hue during the manufacturing process by buyer specifications. 

3.4. Discussion and Findings 

According to the correlation coefficient, the 

Spectrophotometer and DigiEye color evaluation CIE and 

CMC values are generally favorably associated. This   

study provided a color comparison chart with precise   

color variances that affected color coordinate values. The 

D65 and A illuminants' coordinate measurements with    

the Spectrophotometer and DigiEye showed a significant 

correlation. The Spectrophotometer and DigiEye color 

discrepancies were also strongly correlated. 

4. Conclusions 

This study presents specific variations in color appearance 

seen in color comparison charts, which in turn affected the 

measured values of color coordinates. A robust correlation 

has been established between the coordinate measurement 

outcomes obtained by the Spectrophotometer and DigiEye 

for both D65 illuminant and A illuminant. There was a 

significant correlation between the color differences that 

were calculated based on the findings obtained from the 

Spectrophotometer and DigiEye. During the color assessment, 

DigiEye failed to detect the shade yellow 4% and hence 

could not generate the CIE values for the cloth in shade 

yellow 4% under both D65 and A illuminant. The cause of 

this was either a software malfunction or an undetermined 

factor. This study determines the CIE and CMC relationships 

between Spectrophotometer and DigiEye color assessments.  

More research is needed to establish the color difference 

between the Spectrophotometer and the DigiEye. After 

conducting such a project, we recommend determining the 

reflectance (R%) curve and utilizing more light sources on 

more colored fabric of varying textures from both machines 

to detect any differences. DigiEye's failure to provide shaded 

yellow 4% CIE values should also be investigated. 
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