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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.
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INTERNATIONAL STANDARD ISO 22894:2020(E)

Traditional Chinese medicine — Pulse waveform format

1 Scope

This document specifies the application, in the context of traditional Chinese medicine practice,
of medical waveform format encoding rules (MFER) to pulse condition waveform as measured in
physiological laboratories, hospitals, bed-wards, pharmacies, clinics, community health centres and
home care check-ups using pulse condition devices.

2 ormative references

The following documents are referred to in the text in such a way that some“or all of their content
constitutes requirements of this document. For dated references, only theledition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 19614, Traditional Chinese medicine — Pulse graph force transducer

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 19614 and the follpwing apply.
ISO gnd [EC maintain terminological databases for use'in standardization at the following dddresses:

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

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

3.1
pulsge-taking location
placg on the radial artery where.the pulse condition is measured

Note|l to entry: According to traditional Chinese medicine theory, there are three such places (cui/inch, guan/
bar apd chi/cubit) all over thieradial artery, see Figure 1.

© IS0 2020 - All rights reserved 1
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Figure 1 — Pulse-taking location

raveform data group from the pulsegraph force transducer (3.3)

pulse graph force transducer

device that
and conver
traditional (

Note 1 to ent
[SOURCE: I

34
one signal §

it into an electrical signal output according to a certain pattern for the purpo
[hinese medicine pulse condition acquisition

Fy: Transducersdinyolved in this document only refer to pressure or force transducers.

0 19614:20%% 3.1]

ransducer

pulse graph |

force transducer (3.3) with only one channel (see Figure 2)

fan detect pulsation of the-radial artery and its peripheral tissues as a mechanical quantity

se of

Key

= e

1 signal transducer with auxiliary plan

2 signal transducer without auxiliary plan

Figure 2 — One signal transducer
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array signal transducer
pulse graph force transducer (3.3) with multi-channel (see Figure 3)

Note 1 to entry: Array signal transducer can be further divided into line array transducer and cross array

trans

ducer.

Note 2 to entry: Line array transducer can be further divided into horizontal parallelism line array transducer
and vertical parallelism line array transducer.
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4.1.1

This
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NOTE
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rray signal transducer with auxiliary plan
rray signal transducer without auxiliary plan

Figure 3 — Array signal transducer

kncoding format
Primary description

General

document provides encoding rulés-for pulse waveform. In addition, together with
mation of recognition for waveform, measurement information and interpretation in
ded, but these are all optional functions and are dependent on each implementation ¢

Interpretation ode or measurement value might be described by other stand
r XML.

All the symbols and theirtags used in this document are specified in [SO 22077-1.

4.1.2

4.1.2

Samplingattributes

.1 General

encoding of
formation is
ncept.

hrds such as

Sampliig attributes, including sampling rate and resolution, are given in Tables 1 to 4. Ay

example of

the encoded data and its explanation can be found in Annex A, Table A.T.

4.1.2.2 MWF_IVL (0Bh): Sampling rate

This tag indicates the frequency or sampling interval for the medical waveform sampled (see Table 1).

© ISO
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Table 1 — Sampling rate

Symbol Tag Length Value
Bytes
MWF_IVL 11d/0Bh <6 Unit (1)
Exponent (1)
Mantissa (<4)

The units may be frequency in hertz or time in seconds (see Table 2).

Tahla 3 rato it
LT UAUIC LT ULC UIlIv

Unit Code
Frequency Hz 0d
Time interval S 1d

EXAMPLE If the code is 0B 04 01 FD 00 01, that means the sampling rate is equal to' 110”3 and the |units
are 1 ms.

4.1.2.3 MMWF_SEN (0Ch): Sampling resolution

This tag indjcates the resolution, minimum bits, for the medical waveferm sampled (see Table 3).

Table 3 — Sampling resolution

Symbol Tag Length Value
Bytes
MWF_SEN 12d/0Ch <6 Unit (1)
Exponent (1)
Mantissa (<4)

The units should be force in newtons, mass'in kilograms, pressure in Pascals and voltage in voltq (see
Table 4).

Table 4 — Sampling resolution units

Unit Code Default
Voltage Vv 0od None
Force N 6d None
Pressure Pa 2d None
Mass kg 16d None

4.1.3 Frameattributes
4.1.3.1 General

A frame is composed of data blocks, channels and sequences.

4.1.3.2 MWF_BLK (04h): data block

This tag indicates the number of data sampled in a block. The number of data blocks in pulse condition
waveform coding is defined as 01, namely one data block in one sequence (see Table 5).

4 © IS0 2020 - All rights reserved
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Table 5 — Data block

Symbol Tag Length Value
Bytes
MWF_BLK 04d/04h 1 01

4.1.3.3 MWF_CHN (05h): quantity of channels

This tag indicates the amount of channels. This tag should be specified before each definition of the

chan

nel attribute (see Table 6).

4.1.3

This
in th

4.1.4

4.1.4
The Y

4.1.4
This

condfition waveform?/in this document.

Table 6 — Quantity of channels

Symbol Tag Length Value
Bytes
MWEF_CHN 05d/05h <4 Based on pulse-taking locatipn and
the type of the tramsducer

4 MWEF_SEQ (06h): sequences

tag indicated the quantity of sequences (see Table 7). The sequence amount should b
s document.

Table 7 — Sequerices

Symbol Tag Length Value
Bytes
MWF_SEQ 06d/06h ¥ 01
Waveform

.1 General

vaveform class and type, waveform attributes and waveform data are encoded as folld

.2 MWF_WFM (08h): waveform class

tag indicates the-type of waveform encoding rule (see Table 8). The value should be fix

Table 8 — Pulse condition waveform

 fixed as 01

(WS.

ed as “pulse

Symbol Tag Length Value
Bytes
MWF_WFM 08d/08h 24 Pulse
condition
waveform

4.1.4.3 MWF_LDN (09h): waveform attributes

This

© ISO

tag indicates the attributes of waveform (see Table 9).

Table 9 — Definition of waveform attributes

Length
Symbol Tag Bytes Value
MWF_LDN 09d/09h 4 Waveform code

2020 - All rights reserved
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The waveform code in the waveform attribute definition consists of four bytes, as shown in Figure 4.
Among them, the coding and description of each byte is shown in Tables 10 to 13.

First (high) Second : Third Fourth (low)

A H A : A H A
0(1/2/3/4/5/6|7:0(1|2/3/4|5|6|7i0({1|2|3|4|5|6/7:0/1|2 3|4|5/6|7
AR LA™ R ™ R ) | S — e —

E? ‘;? ? E = _g UL: g § Static s_ignal Transducer unit
o9 09 5 (u (%) H — = [=3 [= 3 III4aIItISSda . 110,
co @2 5 ® 13 & & &i :
sTEE LR oy ogog”
8= £ T § § ¢
= T~ s = 0w o
o o ® 0 w g 9= =
5o < 5 o o S = ®
g s 'g =% O o @ = .é
=9 a e i o
wn = =
= )
= =
o ot
=)
Figure 4 — Waveform code structures
Table 10 — The first byte (high)
Single/bpth Single part/ . Pulse-taking
han dsF trio-part® Transducer type Left/right hand location
Code Expr ana- | coqe | Explana- . 4 Explahation Code | EXplana- | Code Exp-lalfa-
tion tion tion tio
. 000 Othefrs
00 |Onesignal transducer
001 Cun
0 Single 0 Cun orh. Horizontal| 0 Left 010 Guap
guan or chi Q) parallel-
ism line 011 Ch
Array array
signal Vertical 100 | Abovelcun
10 | transduc- parallel-
Cdnand er ism line 101 | Blow fhi
1 Bpth 1 glian and array 1 Right
chi c
11 ross
array
a  Used to ipdicdate'whether the pulse-taking of a single hand or both hands.
b Used to indieate whether the pulse-taking of a single part or trio-part.

6 © IS0 2020 - All rights reserved
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Optimal pulse

conditiona Signal attribute Static signal unit |Static signal exponent
Code | Explanation | Code | Explanation | Code | Explanation | Code | Explanation

00 Others 00 \ 00 1072

00 No ~
01 Static signal 01 G 01 101
10 | Dynamicsignal | 10 N 10 1070

01 Yes i
1 | Sratcand 11 Pa 11 101

ynamic signal

a  QOptimal pulse condition means when the pulse waveform amplitude is maximum.

Table 12 — The third byte

Static signal mantissa

00000000 —— 11111111

Table 13 — The fourth byte (low)

Transducer unit no. (0-127)2

00000000—— 01111121

in this document is 0-127.

a  The valid number range of the trarisducer unit specified

4.1.3 Channel

4.1.3.1 Numbering method for pulse graph-force transducer

Wheh using a horizontal parallelism line array transducer (array parallel to the radial arter]y) for pulse-
taking, the channel’s serial number shotld be defined consecutively in the direction from thumb to

little|{finger. The numbering rule is shown in Figure 5 a).

Wheh using a vertical parallelism line array transducer (array vertical to the radial artery) for pulse-
taking, the channel’s serial number should be defined consecutively in the direction from top to bottom.

The numbering rule is shown in Figure 5 b).

Wheh using a cross array transducer for pulse-taking, the channel’s serial number should be defined
consgcutively in the direction from thumb to little finger and then top to bottom. The numbering rule is

shown in Figure.5cj.

© IS0 2020 - All rights reserved
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|

A
|
1
2
N
|

[

a) Horizomtal parattetismm—b)—Vertical parattetismr e ) Crossarray
line array array
Key
A pulse vegsel
L lefthand
R right hand

Figure 5 — Numbering method for transducer

4.1.5.2 WMF_ATT (3Fh): channel attributes

This tag de
quantity shj

Table 14 — Channel-attributes

Length
Symbol Tag Bytes Value
MWF_LDN
MWEF_ATT 3Fh Channel No. 6
- 09d/09h 4 Wavelorm

4.2 Auxiliary rule

4.2.1 MW

The entire
waveform d
waveform d

4.2.2 MWF_FLT (11h): filter information

F_WAV (1Eh):waveform data

fines the attributes for each channel (see Table A4). Before this definition, the chgnnel
11 be specified using the rule in Table 6.

set of waveform data should be strictly aligned as defined in frame attributes. If the
ata arecompressed, the data alignment may depend on the compression method, byt the
nta after decompressing should be aligned according to the definition (see Table 15).

Table 15— Waveformr data

Symbol

Tag

Length
Bytes

Value

MWF_WAV

1Eh/50d

This tag indicates the filter information (see Table 16).

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=0251775cf3294ebcbd9a970fd21cf13a

IS0 22894:2020(E)

Table 16 — Filter information

Symbol Tag Length Value
Bytes
MWF_FLT 17d/11h Str < 256 —
EXAMPLE Types of filter:
— hum-filter ON
— 30 Hz second order Butterworth low pass
— nepucnert
— ¢lliptic
4.2.3 MWF_END (80h): end of description
Thisltag indicates an end of data description (see Table 17).
Table 17 — End of description
Symbol Tag Length Value
Bytes
MWEF_END 128d/80h =2 —

4.2.4

4.2.9
(e.g.

MWF_TXC (03h): character code

.1 As shown in Table 18, this tag enables;designation of the character code used
[SO/IEC 2022 for Japanese text). If text is written with no character code specified, it i

whether users can process the text or not.

Table;18 — Character code system

for the text
5 not certain

Symbol Tag Length Default value
Bytes
MWF-FXC 03d/03h Str<16 ASCII
For the structure andimeaning of each coding system, refer to the proper specification.
5 S$upplemental information
5.1 | MWF-TIM (85h): measurement date/time
Thls t'\g ancodactha avaminatian /mancniramaont data ortha data acanicitinn data /41 (ca

IO T ot e CX T IO CI O T TITC ot CIIIC It o te O tIic-toto oo o aroTerot oot Criitc (oo

e Table 19).

The data/time is an important object stored using MFER. Care should be taken to ensure it is accurate.

© ISO
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Table 19 — Measurement time

Symbol Tag LBe;titsh Remarks Default value
Year 1900 to 2 100 None
Month 1to12 None
Day 1 1to 31 (1to 30, None
MWF_TIM 133d/85h 7 1to 28, 29)
Hour 0to 23 None
Minute 0to59 None
Second 0to 59 None

5.2 Information description

5.2.1 MWF_NTE (16h): comment

This tag indjcates the comments information from the doctor (see Table 20).

Table 20 — Comment

Symbol Tag Length Value
Bytes
MWF_MAN 22d/16h Str < 256 —

5.2.2 MWF_PRE (40h): preamble

This tag ind(ﬂcates the preamble of encoding rule. The.content shall include the information on thg size
of the transqlucer’s effective plane and whether this tbansducer has an auxiliary plane. See Table 21f The
preamble sHould be as follows:
EXAMPLE 06706"00”01 means the effective plane size is 6*6 mm; the transducer has an auxiliary plane.

00700706"0p means the effective plane sizelis 2*m*6 mm; the transducer does not have an auxiliary plane.

Table 21 — Preamble

Length
$ymbol Tag Bytes Value
See
MWE_PRE 64d/40h 4 Table 22

Table 22 — The value of the preamble

tength Width Radius Auxitiary
Bytes Bytes Bytes
0to 63 0to 63 0to 63 00 or 01

5.2.3 MWF_MAN (17h): manufacturer information of medical device

This tag indicates the information on the manufacturer and model of the pulse measurement device
(see Table 23).

EXAMPLE

10

Manufacturer * Model.

© IS0 2020 - All rights reserved
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Table 23 — Manufacture information

Length
Symbol Tag Bytes Value
MWF_MAN 23d/17h Str<128 —

5.2.4 MWF_UID (87h): unique identifier

This

tag indicates unique identifier (UID), shown in Table 24.

Description of the UID is not be defined by the MFER. This is designated with a universal device

idenfifier (UDI]J.

The global use of a UDI will facilitate traceability throughout distribution[4.

In orjder to achieve traceability, it is necessary to involve all stakeholders to capture and s
[device identifier (UDI-DI) + production identifier (UDI-PI)] throughout distribution and us

The UDI-DI is a unique numeric or alphanumeric code specific to a modelof medical device
used|as the “access key” to information stored in a UDI database. Exafmaples of the UDI-DI

GTI

(global trade item number), HIBC-LIC (labeller identification céde) and ISBT 128-PPI

product identification code). The production identifier (UDI-PI) is'a numeric or alphanume

ident

The
(SaM

ifies the unit of device production.

Hifferent types of UDI-PI include serial number, lot/hatch number, software as a me
D) version and manufacturing and/or expiration date:

Table 24 — Unique identifier

Length
Symbol Tag Bytes Default value
MWF_UDI 135d/87h Str< 64 No

The dlescription of the UDI is specified-in Reference [4].

5.3

5.3.1

This
with
to th
conv
shou

Patient information

General

clause refers {0yextensions. The extension tags are for the extended supplemented
WFER, information which should preferably be represented with a system standar
e most widespread convention in the usage of the particular implementation of MFE}
pntions-may include, for example, HL7 or DICOM. The heading of patient demographic
Id coveér other local considerations, in particular privacy and security.

tore the UDI
.

 that is also
include GS1
[ (processor
ic code that

dical device

information
d applicable
R. Such local
information

5.3.

MWF_PNM (8Th): patient name

The structure of the patient’s name should follow the ISO/TS 22220. This tag indicates a patient name
(see Table 25). It is recommended that patient names are encoded as follows:

Fami

ly name ” first name * middle name

The character code of the name can be found in MWF_TXC (03h).

© ISO

Table 25 — Patient names

Length
Symbol Tag Bytes Default value
MWF_PNM 129d/81h Str<128 None

2020 - All rights reserved
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5.3.3 MWF_PID (82h): patient ID

This tag indicates a patient identification number (see Table 26).

It is recommended that patient identification numbers are encoded as follows:
Patient ID *Local ID *"Temporary ID

If no separator (*) is used, patient ID data are processed as unique IDs in the system.

Table 26 — Patient ID

Length
Symbol Tag Bytes Default value
MWF_PID 130d/82h Str < 64 None
5.3.4 MWF_AGE (83h): patient date of birth
This tag is tp encode the date of birth of the patient (see Table 27).
Table 27 — Date of birth
s Lenigth
Symbol Tag Bytes Default value
Year
MWF_AGE 131d/83h Date of birth Month 4 None
Day
5.3.5 MWF_SEX (84h): gender

This tagist

Table 28 — Gender

b encode the sex of the patient (see Table 28), using the codes shown in Table 29.

Length
Symbol Tag Bytes Default value
MWF_SEX 132d/84h 1 00
Table 29 — Gender code
Sex Code
Unclear 00d
Male 01d
Eemale 02d
Undefined 03d

12 © IS0 2020 - All rights reserved
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