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Traditional Chinese Medicine Tongue Image Data

Interchange Format

1 Scope

This document specifies the tongue image data interchange format of traditional

Chinese medicine computerized tongue image analysis system.

This document applies to a record format for storing, recording, and transmitting
the information from one or more tongue images.

2 Normative references

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any
amendments) applies.

ISO/IEC 646:1991, Information technology -- 1SO 7-bit coded character set for
information interchange

ISO/IEC 19794-1:2011, Information technology — Biometric data interchange
formats — Part 1: Framework

ISO/IEC 19794-5:2011, Information technology — Biometric data interchange
formats —Part 5: Face image data

ISO/IEC 14495-1:1999, Information technology -- Lossless and near-lossless

compression of continuous-tone still images: Baseline

ISO 20498-2:2017, Traditional Chinese medicine — Computerized tongue image

analysis system — Part 2: Light environment

ISO 20498-2:2017, Traditional Chinese medicine — Computerized tongue image

analysis system — Part 1: General requirements
3 Terms and definitions

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

3.1
computerized tongue image analysis system
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(CTIS)
Device or a system used to acquire tongue images to be analyzed by computer
[SOURCE: 20498-1 Computerized tongue image analysis system CTIS]

3.2
tongue image

The image which is captured by CTIS.

3.3
color chart

A tool which consists of an array of the color patch and used for the
evaluation of color reproduction of CTIS
[SOURCE: ISO/TS : 2020 20498-3 Traditional Chinese medicine —

Computerized tongue image analysis system — Part 3: Colour chart, 3.1]

3.4
tongue body

The tongue body includes the musculature and vascular tissue of the tongue.
[SOURCE: WHO International Standard Terminologies on Traditional
Medicine, 2022, p60-640]

3.5
root of the tongue

The part of the tongue that is attached basally to the bone
[SOURCE: WHO International Standard Terminologies on Traditional
Medicine in the Western Pacific Region, 2.1.45]

3.6
split image

The image only contain the tongue body or/tongue root
4 Tongue image requirements

4.1 resolutions

The resolution of the tongue image should no less than 300 dpi.

4.2 light environment

The light environment of the tongue image, like luminance, color temperature,

color rendering index shall accordance with ISO 20498-2.
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4.3 Image view Type
4.3.1 Multi-view

Two or more views were included in one image. The tongue view contains tongue
body, split image, tongue root, color chart.

4.3.2 single-view

Only one tongue view was included in one image. The tongue view contains

tongue body, split image, tongue root, color chart.

4.4 Tongue image data storage format

4.4.1 Image format

The tongue image format can be JEPG JPEG 2000 or PNG.
4.4.2 Compress format

The compression format of tongue image data should meet the following
requirements:

If lossless compression is used, it should be compressed according to the JPEG-LS
lossless compression algorithm of ISO/IEC 14495.

If lossy compression is used, it should be compressed according to the JPEG
compression algorithm of ISO/IEC 10918-2:1995.

If these compression algorithms are used, the recommended compression ratio
should not exceed 4: 1.

5 Tongue image data interchange format

5.1 Overview

The tongue data image interchange format specified in this document is a format
to representations within a tongue data record Each tongue data image
interchange format shall pertain to a single subject and shall contain at least one

or more image of a human tongue. The record structure is depicted in Figure 1.

Adherence to this format requires compliance to the document referred to above.
In particular, tongue image will be encoded using JPEG, JPEG 2000 or PNG

When referring to elements of the record format, “field” denotes the singular
element such as Tongue Image Type and Image Data Type, “block” denotes the
group of fields such as Image Information block, and “record” denotes the data that

consists of the General Header and one or more Representations.
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Figure 1 Tongue data image interchange record
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With the exception of the Format identifier and the Version Number for the
document, which are null-terminated ASCII character strings, all data is
represented in binary format.

There are no record separators or field tags; fields are parsed by byte count.
The organization of the record format is as follows:

a) A fixed-length (15 byte) General Header containing information about the
overall record, including the number of tongue images represented and the
overall record length in bytes.

b) A Representation block for each tongue representation. This data consists of a

Representation Header, the Representation Data and may Extension Data.
c) The Representation Header consists of
® A fixed length (34 bytes) common elements

® A fixed length (14 byte) Image Information block describing digital
properties of the image such as Tongue image type and dimensions such
as width and height.

d) The Representation Data consists of a JPEG or JPEG 2000 or PNG encode data
block.

e) Extension data block which contains extension data type, data length and data
value. This block is optional

5.2 Data Conventions

5.2.1 Byte ordering

Within the record format and all well-defined data blocks therein, all multi-byte
quantities are stored in Big-Endian format. That is, the more significant bytes of
any multi-byte quantity are stored at lower addresses in memory than less
significant bytes. For example, the value 1 025 (2 to the 10th power plus one)
would be stored as first bit= 00000100 and second bit=00000001.

5.2.2 Numeric values

All numeric values are fixed-length unsigned integer quantities, unless otherwise
specified.

5.3 The General Header

5.3.1 Structure
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The General Header block consists of five fields: Format Identifier, Version Number;
Length of Record, Number of Representations, Image view type as shown in Table 1.

Table 1 The General Header

Field Size Valid Values Note

Format Identifier 4 54495200y “T””’I"”"R” indicates tongue
representation data

Version Number 4 303130004 “010” in ASCII

Length of Record 4 000000004-FFFFFFFFy | Include tongue record
header and tongue record
data

Number of Representations | 2 00004-FFFFy See 6.3.5

View Type 1 014-03H See 6.3.6

5.3.2 Format Identifier

The format identifier shall be recorded in four bytes. The format identifier shall
consist of three characters “TIR” followed by a zero byte as a NULL string
terminator.

5.3.3 Version Number

The number for the version for constructing shall be placed in four bytes. This
version number shall consist of three ASCII numerals followed by a zero byte as a
NULL string terminator. The first and second character will represent the major
version number and the third character will represent the minor revision
number. The Version Number of this document shall be 30313000HEX; “010” -

Version 1 revision 0.
5.3.4 Length of Record

The length (in bytes) shall be recorded in four bytes. This count shall be the total
length of data including the general record header and one or more representation

records.
5.3.5 Number of Representations

The total number of representation shall be recorded in two bytes. A minimum of

one representation is required.
5.3.6 View type

The image view type shall be recorded in one byte. This block is used to indicate

the view type of representations. See table 2 for different view type.
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Table 2 View type

Description | Valid Values Note
01y Only contain single-view image
024 Only contain Multi-view image
View type
034 Both contain single-view and multi-view

image

5.4 The Representation Header

5.4.1 Structure

The Representation Header is intended to describe discrete properties of the

individual discernable from the image; one is included for each tongue representation
included in the record. The structure of this block is shown in Table 3.

The Representation Header consists of the Representation Length, the Capture

Date and Time, the Capture Device Identifier, the Tongue Information block and

the Image Information block.

Table 3 Representation Header
Description | Length Valid Values Note
Representation 4 00000000y-FFFFFFFFy Total length
Length (Representation header
and data)
Capture
data/time
Year 2 1-65534 Use UTC format
Month 1 1-12
Day 1 1-31
Hour 1 1-23
Min 1 1-59
Sec 1 1-59
Capture device 8 0000000000000000-FFFFFFFFFFFFFFFFy UDI-UI
ID
Tongue 1 Color chart, tongue body, tongue root, split See 6.4.5
information
Image 7 Image data type, width, height, light See 6.4.6
Information environment, resolution, rectification

5.4.2 Representation Length
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The (4 byte) Representation Length field denotes the length in bytes of the
representation including the representation header fields.

5.4.3 Capture Date and Time

The capture date and time field shall indicate when the capture of this
representation started in Coordinated Universal Time (UTC). The capture date
and time field shall consist of 7 bytes.

5.4.4 Device Identifier

The UDI-DI is a unique numeric or alphanumeric code specific to a model of
medical device and that is also used as the "access key" to information stored in a
UDID. Examples of the UDI-DI include GS1 GTIN (Global Trade Item Number),
HIBC-LIC (Labeler Identification Code), ISBT 128-PPIC (Processor Product
Identification Code). The UDI field shall consist of 8 bytes.

5.4.5 Tongue image information

This block should be record in 1 byte. The most significant bit indicate whether
this representation is single-view or multi-view, the value of the rest bits can be
found in table 4.

The tongue image information can specify the image as tongue body, tongue root,
split tongue body, split tongue root and color chart.

Table 4 Tongue image information

1 2 3 4 5 6 7 8
View | - | - | Color | Split | Tongue | Split | Tongue
type chart | tongue | root | tongue | body

root body
0 0|0 ]0/1 0/1 0/1 0/1 0/1
1 0|0 ]0/1 0/1 0/1 0/1 0/1

5.4.6 Image information
5.4.6.1 Structure

The (7 byte) Image Information block is intended to describe digital properties of
the tongue image, one is included for each tongue image included in the record.
The structure of this block is shown in Table 5. One Representation data block shall
follow this block.

Table 5 Image information

25



Description Length Value Note
Image data type 1 00-FFy See 6.4.6.2
Width 2 0000-FFFFy Image width(Piex)
Height 2 0000-FFFFy Image width (Piex)
Light Environment 1 00/01y See 6.4.6.5
Image rectification 1 00/01y See 6.4.6.6

5.4.6.2 Image Data Type

The (1 byte) Image Data Type field denotes the encoding type of the Image Data
block. Either JPEG (ISO/IEC 10918-1) or JPEG2000 (ISO/IEC 15444-1) or PNG
(ISO/IEC 15948) shall be specified.

For lossless compression PNG or JPEG2000 lossless shall be used. For lossless

representation of images using more than 8 bits per channel PNG or JPEG2000

lossless shall be used. For lossy representation of images using more than eight bit

per channel JPEG2000 shall be used. Note that an “Unspecified” Value cannot be
encoded. The value of this item can be found in table 6.

5.4.6.3 Width

Table 6 Image Data Type codes

Description Value
JPEG 004
JPEG 2000 lossy 01y
JPEG 2000 lossless 02u
PNG 03n
Reserved for future use | 04-FFy

The (2 byte) Width field shall specify the number of pixels in the horizontal

direction.

5.4.6.4 Height

The (2 byte) Height field shall specify the number of pixels in the vertical

direction.

5.4.6.5 Light Environment

The (8 byte) shall specify whether the light environment accordance with ISO

20498-2:2017, if not, the real light environment parameter can be given in
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extension data. 00 indicates accordance ISO 20498-2:2017, 01 indicates not
accordance. The value of illuminance, color temperature and color rendering index

can be found in Table 7.

Table 7 light environment

Value Length Description

00/01y 1 00 accordance with 1S020498-2,01 not accordance with ISO
20498-2

0000-FFFFy | 2 [lluminance

0000-FFFFy | 2 Color temperature

0000-FFFFy | 2 Color rendering index

01y 1 Other information in extension data

5.4.6.6 Image recitication

The (1 byte) image rectification shall specify whether the image was rusticated

by color chart.

5.5 The Representation Data block

5.5.1 Data structure

The (variable byte) image Data block shall consist of two fields as shown in Table 8.

Table 8 image data structure
Field Size Value Note
Data Length | 4 K<Length<232 Length of “image data”, K is minimum
JPEG or JPEG2000 or PNG header length
Image Data Variable See table 6 Either JPEG or JPEG 2000 or PNG

5.5.2 Image Data length

This four byte field shall indicate the length of the image data in bytes.

5.5.3 Image Data

This variable length field shall contain the image data encoded by the JPEG or JPEG

2000 or PNG standards.

5.6 Extension Data Block
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5.6.1 Structure

The extended data block is used to place additional data for the Tongue image
comparison system, and the additional data is used to enhance the image data
information of the tongue. The extended data blocks in each representation should
follow the image data and start with the extension date length, and the extended
data block can have 1 or more extended data words. The length of each extended
data field can be used as the index to parse extended data, and the structure of
extended data is shown in table 9.

Table 9 Extension data structure

Field Size Note
Extension data length 4 See 6.6.2
Data Type 2 See 6.6.3
Data Length | 4 The total
length of
this type
data
Extension Date Value variable
Data
Block
Data Type 2
Data Length | 4
Date Value variable

Note 1: Extended data fields cannot be used separately from tongue image data.

Note 2: Extending data fields allows tongue image data to allow the view to contain
proprietary data, but does not mean that proprietary data can replace the original view.

5.6.2 Extension data length

The length of the extended data is next to the image data, which is composed of 4
bytes. If it is 00000000, that means there is no extension data.

5.6.3 Date type

The field is represented by 2 bytes, which are used to record the type of extended
data. The first byte is 00, second bytes none zero, indicating that the extended data
is in the type defined by this document, the three types are the color chart
information, annotation, and description. When the first byte is non zero, which

28



means that the extended data is in the vendor-defined type, and the extension data
type is shown in table 10.

Table 10 Data type
The first byte | The second byte Note
00 01y Color chart information, see 6.6.3.1
00 02y Annotation, see 6.6.3.2
00 03u Description, see 6.6.3.3
01-FF 00-FFy Vendor-defined type

5.6.3.1 Color chart information

The length for color chart information is 2+6X bytes, if the extension data block
type identifier is 0001H, which means the information is about the color chart, the
information includes the number of color blocks in the color chart used to correct
tongue image, the LAB value of each color, and the light source environment of the
color chart. The color chart data information is shown in Table 11.The order label
for color block can be found in figure 2.

1 1 12| 3| 4
2 5

1| 2 N
N N

Figure 2 Label of the color block

Table 11 Color chart information

Field Length Value Note
light source? 1 00/01y 00 D65
01 D50
Amount of the color block? 1 00-FFy Total color blocks
number
Color Iabel3 1 00-FFy The color block’s label
L4 1 0-64u (0-100) For the value "a”
Color data a4 2 0000-007Fy, and "b” if the first byte
0100-0180Fy4 is 00, that means the
b4 2 0000-007Fy, value is postive, if the
0100-0180Fu first byte is 01, that
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means the value is

negative.

Color label 1 00-FFy
L 1 0-64y (0-100)
a 2 0000-007Fn,
0100-0180Fy
b 2 0000-007Fn,

0100-0180Fy

NOTE 1: Only two types of light source the color chart has, D65 environment and
D50 environment.

NOTE 2: The total number of the color used.

NOTE 3: The sequence of the color block.

NOTE 4: The three coordinates of CIELAB represent the lightness of the color (L*
= 0 yields black and L* = 100 indicates diffuse white), its position between
red/magenta and green (a* negative values indicate green while positive values
indicate magenta) and its position between yellow and blue (b*, negative values

indicate blue and positive values indicate yellow).
5.6.3.2 Annotation

The length for annotation information shall less than 69 bytes, if the extension
data block type identifier is 0002H, which means the annotation information, the

structure for annotation can be found in Table 12.

Table 12 Annotation structure

Field Length Note
Annotation length <69y
Patient name <32y String
Patient ID <32y String
DOB of Patient 4y See table 12
Patient gender 1n See table 13

The length for patient name and patient shall less than 32 byte each, patient’s date
of birthday and gender can be found in table 13 and table 14.

Table 13 DOB of patient
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Field Length Note

Year 2y

Month 1n Use UTC format
Date 1n

Table 14 Patient gender

Field Value | Description
00 Unknown
Gender 01 Male
information 02 Female
03 Undefine

5.6.3.3 Description

The length for annotation information shall less than 128 bytes, if the extension
data block type identifier is 0003H, which means the description information, this
tag is used to indicate the information of the patient tongue or image or image

provider, which is entered by a record generator (such as a doctor).
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Annex A

(Informative)

An example of tongue data image interchange format

Table A.1 gives an example of tongue data image interchange format.

Table A.1 Example

Sequence Field Value(Hex) Description
General Header
1~4 Format identifier 54 4952 00 “T”"I””R” indicates
tongue representation
data
5~8 Version 30313000 The first version
9~12 Length of Record | 00 00 FF F5 The total length
13~14 Number of 0001 The data has one
representation representation
15 View type 01 Single-view image
Representation Header
16~19 Representation 00 00 FFE6 The total length of the
length representation
20~27 Capture date and 82160501 214882 2018/05/01/15/30/52
time
28~35 Device ID (UDI) 000006 A6225F4A | UDI=7310611008177
B1
36 Tongue image 01 Single-view, only tongue
information body image
37 Image data type 00 JPEG
38~39 With 04 00 1024 pixel
40~41 Height 0300 768 pixel
42 Image rectification | 00 Raw image
43 Light environment | 00 Accordance SO
20498-2:2017
44~45 [lluminance 1F 40 [lluminance:8000 Ix
46~47 Color temperature | 13 88 Color temperature:
5000 K
48~49 Color rendering 012C Color rendering index:
index 300
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50 Other 00 No light extension data
Representation Data
51~54 Data Length 00 00 FFE3 The total length of
image data
55~65589 Image Data {onn} JEPG data
Extension Data
65590~65593 | Extension Data 00 00 00 00 No extension data
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