
© ISO 2020

Traditional Chinese medicine — 
Computerized tongue image analysis 
system —
Part 3: 
Colour chart
Médecine traditionnelle chinoise — Système d’analyse d’images 
numérisées de la langue —
Partie 3: Nuancier

TECHNICAL 
SPECIFICATION

ISO/TS
20498-3

Reference number
ISO/TS 20498-3:2020(E)

First edition
2020-04

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TS 20

49
8-3

:20
20

https://standardsiso.com/api/?name=849627b4389657a9ec710ae8f4e6580b


﻿

ISO/TS 20498-3:2020(E)
﻿

ii� © ISO 2020 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2020
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TS 20

49
8-3

:20
20

https://standardsiso.com/api/?name=849627b4389657a9ec710ae8f4e6580b


﻿

ISO/TS 20498-3:2020(E)
﻿

Foreword.........................................................................................................................................................................................................................................iv
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Classification............................................................................................................................................................................................................. 2

4.1	 Colour chart without registration mark............................................................................................................................. 2
4.2	 Colour chart with registration mark..................................................................................................................................... 2

5	 Technical requirements................................................................................................................................................................................. 3
5.1	 Accuracy of L*a*b* value.................................................................................................................................................................. 3
5.2	 Colour patch size and margin...................................................................................................................................................... 4
5.3	 Optical transparency........................................................................................................................................................................... 5
5.4	 Usage of colour chart.......................................................................................................................................................................... 5
5.5	 Printing condition................................................................................................................................................................................. 5

Annex A (informative) Characteristics of each colour patch and the usage of the colour chart.............. 6
Annex B (informative) sRGB values of colour chart............................................................................................................................... 7
Annex C (informative) Printing condition of each colour patch............................................................................................... 8
Bibliography................................................................................................................................................................................................................................. 9

© ISO 2020 – All rights reserved� iii

Contents� Page

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TS 20

49
8-3

:20
20

https://standardsiso.com/api/?name=849627b4389657a9ec710ae8f4e6580b


﻿

ISO/TS 20498-3:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 249, Traditional Chinese medicine.

A list of all the parts in the ISO 20498 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.
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TECHNICAL SPECIFICATION� ISO/TS 20498-3:2020(E)

Traditional Chinese medicine — Computerized tongue 
image analysis system —

Part 3: 
Colour chart

1	 Scope

This document specifies the colour character and appearance of the colour chart used in a computerized 
tongue image analysis system (CTIS).

This document excludes diagnostic or clinical comparison to the colour chart.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at http://​www​.electropedia​.org/​

3.1
colour chart
apparatus which consists of an array of 24  single-colour patches used for the evaluation of colour 
reproduction of CTIS

3.2
colour space
geometric representation of colours in space, usually of three dimensions

[SOURCE: CIE Publication 17.4, 845-03-25]

3.3
CIELAB colour difference 
CIE 1976 L*a*b* colour difference
DE

ab
*

difference between two colour stimuli defined as the Euclidean distance between the points 
representing them in L*a*b* colour space

[SOURCE: CIE publication 17.4, 845-03-55, 56]

3.4
margin
area beyond the colour patch in the colour chart

© ISO 2020 – All rights reserved� 1
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4	 Classification

4.1	 Colour chart without registration mark

The order of colours in the colour chart and the example printed on paper using arbitral ink, dye and 
paint are shown in Figure 1.

NOTE	 The numbers listed in the figure represent the order of colours in this colour chart.

Figure 1 — The colour chart without registration mark

4.2	 Colour chart with registration mark

The order of colours in the colour chart and the example printed on paper using arbitral ink, dye and 
paint with registration mark are shown in Figure 2.

﻿
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NOTE	 The numbers listed in the figure represent the order of colours in this colour chart.

Figure 2 — The colour chart with registration mark

5	 Technical requirements

5.1	 Accuracy of L*a*b* value

The CIELAB colour difference DE
ab
*  between the real value and the specified value should be less than 

5. The specified values are shown in Table 1.

Compliance is checked as follows:

When calculating the colour value, the area to be analysed should be in a square or circular shape 
containing the centre of each patch and should be at least 20 % of each patch area.

The white and black colours of the frame’s L*a*b* values are necessary. The frame colour shall differ from 
the white and black colour in the colour chart so that colour patches and border can be distinguished.

Use a spectral-photometer for testing. Compare the real value with the specified value in Table  1. 
Calculate the colour difference according to Formula (1).

D D D DE L a b
ab
* = ( ) +( ) +( )[ * * * ] /

2 2 2 1 2 	 (1)

where DE
ab
*  is the colour difference calculated by the real values and specified values of a*, b* and L* 

shown in Table 1. The result shall be in accordance with the requirements.

﻿
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Table 1 — Name of colour patch and CIE L*a*b*coordinates at CIE D65 and D50 illuminates

Number Name L*(D65) a*(D65) b*(D65) L*(D50) a*(D50) b*(D50)
1 Cyan 63 −17 −23 63 −21 −24
2 Magenta 56 38 −9 56 38 −9
3 Yellow 79 −12 53 80 −8 53
4 Red 47 43 25 48 44 26
5 Green 59 −38 37 59 −35 36
6 Blue 43 0 −28 42 −3 −29
7 Black 20 0 0 20 0 0
8 Gray#01 30 0 0 30 0 0
9 Gray#02 40 0 0 40 0 0

10 Gray#03 50 0 0 50 0 0
11 Gray#04 60 0 0 60 0 0
12 White 90 0 0 90 0 0
13 Tongue#01 55 14 25 56 16 25
14 Tongue#02 65 5 15 65 6 15
15 Tongue#03 52 21 11 52 22 11
16 Tongue#04 35 9 1 35 9 1
17 Tongue#05 58 9 2 58 10 3
18 Tongue#06 32 19 4 32 19 4
19 Tongue#07 47 25 4 47 26 4
20 Tongue#08 50 33 13 50 34 14
21 Tongue#09 34 32 13 35 32 13
22 Tongue#10 37 38 17 37 38 18
23 Tongue#11 44 36 17 45 36 18
24 Tongue#12 54 26 22 54 28 22
25 Recommendation 1 80 0 0 80 0 0
26 Recommendation 2 25 0 0 25 0 0

NOTE   The name of the colour patch and CIE L*a*b* coordinates at D65 and D50 CIE standard illuminate in 2 ° observers 
are shown. Colour patch numbers 25 and 26 are the L*a*b* values of the colour of the margin.

5.2	 Colour patch size and margin

The size of colour chart is arbitrary. However, the shape of the colour patch shall be square and the 
geometric size of each colour patch shall be the same. Single-colour interval size dimensions shall 
conform to the requirements in Figure 3. The width of each colour patch shall be not less than 5 mm. 
The margin between two conjunct colour patches shall not be less than 1 mm.

Compliance is checked as follows:

Measure the patch size and margin using a ruler. The result shall be in accordance with the requirements.

﻿
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Figure 3 — The interval size dimension of colour chart and small size example using arbitral 
ink, dye and paint with registration mark

5.3	 Optical transparency

The optical transparency (O) shall be less than 3.

Compliance is checked as follows:

Detect the L*a*b* value of 24 colour patches individually under white-back and black-back separately 
and calculate the colour difference according to Formula (2). Then calculate the optical transparency, O, 
according the Formula (3). The result shall be in accordance with the requirements.

D D D DE L a b
ab
* = ( ) +( ) +( )[ * * * ] /

2 2 2 1 2 	 (2)

O E= ∑1 24/ *D
ab

	 (3)

where DE
ab
*  is the colour difference between white-back and black-back.

5.4	 Usage of colour chart

The characteristics of 24 colour patches and the usage of the colour chart are listed in Annex A and 
Annex B for additional information.

5.5	 Printing condition

Since the quality of the ink, paper or other materials cannot be ensured, refer to Annex C for additional 
information.

﻿
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Annex A 
(informative) 

 
Characteristics of each colour patch and the usage of the colour 

chart

A.1	 Primary colours (No. 1 to No. 6)

The primary colours in this colour chart (red, green, blue, cyan, magenta and yellow) are used to 
evaluate the colorimetric colour characteristics of imaging devices (camera, display, printer) and to 
calculate the colour gamut of the imaging devices.

A.2	 Black, grey and white colours (No. 7 to No. 12)

The black, grey and white colours in this colour chart are used for evaluation of tone reproduction 
characteristics of tongue imaging systems such as white balance and gamma.

The evaluation is done as follows:

a)	 Capture the black, grey and white colours in this colour chart.

b)	 Calculate CIEXYZ values of each colour from RGB value.

c)	 Check the linearity of RGB values and CIE L* values.

d)	 Check the balance of RGB values in grey and white in the colour chart.

NOTE	 Transformation between RGB, CIEXYZ and CIE L*a*b* of each colour is shown in Reference [6].

A.3	 Tongue colours (No. 13 to No. 24)

The tongue colours in this colour chart are used for the evaluation of tongue colour reproduction of 
CTIS as follows:

a)	 Capture the tongue colours in this colour chart.

b)	 Display the captured image.

c)	 Measure the L*a*b* of each tongue colour chart.

d)	 Calculation of transformation matrix from RGB to XYZ, L*a*b* should be done to minimize the 
colour difference between the tongue colour chart and tongue colour image on the display.

A.4	 Usage of the colour chart

The colour chart is used as follows;

a)	 Primary colour (No. 1 to No. 6) can be used to represent a colour gamut of imaging systems.

b)	 Black, grey and white colours (No. 7 to No. 12) to represent gamma and tone reproduction 
characteristics.

c)	 Tongue colours (No.13 to No.24) should be used to calculate the colour transformation matrix.
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Annex B 
(informative) 

 
sRGB values of colour chart

Table B.1 — Name of colour patch and sRGB coordinates at CIE D65 and D50 illuminates

Number Colour R(D65) G(D65) B(D65) R(D50) G(D50) B(D50)
1 Cyan 77 163 193 97 163 169
2 Magenta 190 108 151 198 106 131
3 Yellow 205 200 93 221 199 74
4 Red 184 77 72 192 76 60
5 Green 90 158 74 105 156 59
6 Blue 66 104 148 77 101 128
7 Black 48 48 48 53 48 40
8 Gray30 71 71 71 77 70 60
9 Gray40 94 94 94 102 93 80

10 Gray50 119 119 119 128 118 102
11 Gray60 145 145 145 156 143 124
12 White 226 226 226 243 224 196
13 Tongue#01 168 122 89 179 122 76
14 Tongue#02 177 154 131 187 152 112
15 Tongue#03 164 110 106 172 108 90
16 Tongue#04 97 77 81 103 76 69
17 Tongue#05 157 134 136 168 132 116
18 Tongue#06 105 64 70 109 62 59
19 Tongue#07 153 95 106 160 93 91
20 Tongue#08 176 95 98 183 93 82
21 Tongue#09 130 57 61 136 58 53
22 Tongue#10 147 58 62 150 56 50
23 Tongue#11 164 77 78 172 78 66
24 Tongue#12 181 111 93 189 107 78

Frame 1 White 198 198 198 213 196 171
Frame 2 Black 59 59 59 64 59 50

﻿
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