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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.

The prog¢edures used to develop this document and those intended for its further maintenance are
describefl 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
editoriallrules 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 maybe the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details pf
any patept rights identified during the development of the document will be in the-Introduction and/¢r
on the ISP list of patent declarations received (see www.iso.org/patents).

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

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

This dochment was prepared by Technical Committee {SO/TC 215, Health informatics.
Alist of 1l parts in the ISO 22077 series can be found on the ISO website.

Any feedpack or questions on this document should be directed to the user’s national standards body.[A
completg listing of these bodies can be found-at www.iso.org/members.html.
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Introduction

Neurophysiological signals are used to monitor and assess an individual’s brain activity for a wide array
of clinical examinations including sleep polysomnography (PSG), determination of brain death, evoked
potentials (EP), and electromyography (EMG).

Electroencephalography (EEG) is an electrophysiological monitoring method to record electrical
activity of the brain. It is typically non-invasive, with multiple electrodes placed along the scalp (see
Figures B.1 and B.2). Diagnostic applications generally focus on the spectral content of EEG, that is, the
tyfpe of neural oscillations (popularly called "brain waves ] that can be observed in EEG sighals. EEG
i§ most often used to diagnose epilepsy, which causes abnormalities in EEG readings. It isal$p used to
dlagnose sleep disorders, coma, encephalopathies, and brain death.

PPG examinations include monitoring the condition of the body during sleep atnight. €onfirmed diagnosis
of sleeping disorders and sleeping respiratory disorders is supported by recording neurophygiological
signals through electrodes. By measuring brain waves, eye movements, electhormyogram mopements,
etc., the depth of sleep (sleep stage), quality, presence or absence of midwake arousal, respiration by
breathing, snoring, oxygen saturation, etc., can be assessed.

Tp correctly interpret neurophysiological changes, medical device systems need to| capture
these data, along with additional waveforms such as the respiration, Sp02, EOG (eye mdvement).
Healthcare providers and clinical specialists who perform theSe' examinations greatly bengfit from
riteroperability - having all the examination data recorded jn'd single standardized package or file that
can be safely and securely managed and exchanged.

—e

The purpose of this document is to describe the heterogeneous neurophysiological wavefdqrms and
r¢lated data that can be normalized to a standard semantic representation and format and persisted
if] a single package. The specification also suppoxts the time synchronization of these wavefgrms and
r¢lated parametric data so that the clinician receiving the data package is able to better agsess the
htient’s condition throughout the examinatidn period.

he MFER standards address several challenges that are not limited to either EEG waveforms or the

p

Apout Medical waveform Format Encoding Rules (MFER)

T

neurophysiological assessments.that are the main subject of this document:

- Simple and easy implementation: application of MFER is very simple and is designed to facilitate
understanding, easy(installation, trouble-shooting, and low implementation cost.

—+ Using with other” appropriate standards: it is recommended that MFER only describes
medical wavéforms. Other information can be described using appropriate standards| such as
HL7®1, DICOM®32), IEEE®3), etc. For example, clinical reports that include patient demographics,
order information, medication, etc. are supported in other standards such as HL7®) Clinical
Document Architecture (CDA). By including references to MFER information in these dofuments,
implementation for message exchange, networking, database management that includes waveform
mformation becomes simple and easy.

— —Separationm between supptier—amd conmsunrerof Tredical waveformsthe MFERSpetification
concentrates on data format instead of paper-based recording. For example, recorded ECG/EEG are
processed by filter, data alignment, and other parameters, so that the ECG waveform can be easily
displayed using an application viewer. However, it is not as useful for other purposes such as data

1) HL7istheregistered trademark of Health Level Seven International. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named.

2) DICOM is the registered trademark of the National Electrical Manufacturers Association for its standards
publications relating to digital communications of medical information. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named.

3) IEEEis aregistered trademark of Institute of Electrical and Electronics Engineers, Inc. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
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processing for research investigations. A design goal of MFER is that a waveform is described in
raw format with as complete as possible recording detail. When the waveform is used, appropriate
processing of the data are supported like filtering, view alignment and so on. In this way, the medical
waveform described in MFER can be used for multiple purposes.

— Productcapabilities are notlimited: standards often support only a minimum set of requirements,
so the expansion of product features can be greatly limited. MFER can describe medical waveform
information without constraining the potential features of a product. Also, medical waveform
display must be very flexible, and thus MFER has mechanisms supporting not only a machine-
readable coded system for abstract data, but also human-readable representation.

The MFER specification supports both present and future product implementations. MFER supports the
translatipn of stored waveform data that was encoded using other standards, enabling harmonizatidgn
and intefoperability. This capability supports not only existing waveform format standards¢but can he
extended to support future formats as well.

vi © IS0 2021 - All rights reserved
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Health informatics — Medical waveform format —

Part 5:
Neurophysiological signals

[y

Scope

This document specifies a heterogeneous format of neurophysiological waveform signals tg

@]

h electroencephalography (EEG) waveforms created during EEG examinations.\Specific prd
nade for sleep polysomnography examinations (PSG), brain death determjnation, evoked p|
IEP), and electromyography (EMG) studies.

~

This document is intended for neurophysiology.

Normative references

he following documents are referred to in the text in such a way that some or all of theil

S o3 N

support

r¢cording in a single persistent record package as well as interoperable exchange. The-documenit focuses

vision is
otentials

' content

nstitutes requirements of this document. For dated.xeferences, only the edition cited applies. For

hdated references, the latest edition of the referenced.document (including any amendments) applies.
[0 22077-1:2015, Health informatics — Medical wdveform format — Part 1: Encoding rules
I§0/TS 22077-3:2015, Health informatics. & Medical waveform format — Part 3: Lopng term
electrocardiography
3| Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 22077-1:2015 apply.
[40 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/
4 Symbols and abbreviated terms
Ccp2 Carbon dioxide
DC Direct Current
DICOM Digital Imaging and Communication in Medicine
ECG Electrocardiography
EEG Electroencephalography
EMG Electromyography
EOG Electrooculography
© IS0 2021 - All rights reserved 1
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EP Evoked potentials

HPF High-frequency pass filter

IEEE Institute of Electrical and Electronic Engineers

LOINC®% Logical Observation Identifiers Names and Codes

LPF Low-frequency pass filter

MFER Medical waveform Format Encoding Rules

PSG Polysomnography

SEP Somatosensory evoked potential

SNOMED-CT®3)  Systematized Nomenclature of Medicine-Clinical Terms

Sp02 Saturation of peripheral oxygen

4) LOIN( is the registered trademark of Regenstrief Institute, Inc. This inforraation is given for the co
venience|of users of this document and does not constitute an endorsementby’ISO of the product name
5) SNOMIED CT is the registered trademark of the International HealtH-Terminology Standards Devg
opment Qrganisation (IHTSDO). This information is given for the convenience of users of this docume
and doed not constitute an endorsement by ISO of the product nafned.

5 General

5.1 Overview of the rules

All MFER
encoded
shown i

— The
— The
— The

L content (see [SO 22077-1:2015, 4.2.2)xincluding the file header and waveform data, should |
based on the encoding rules that are-composed of the tag, length and value (TLV), 3-tuple 3

Figure 1.

Tag (T) Data length (L) Value (V)

Figure 1 — Data unit

fag (T) consists of one or more octets and indicates the attribute of the data value.
Hata length (L) is the length of data values indicated in one or more octets.

value (V) is contents which are indicated by tag (T); e.g. attribute definition, waveform dat

‘1_

Nt

qa,

etc.

In order to make effective use of this document, a MFER conformance statement is provided in Annex A
and sample waveform description are provided in Annex C.

5.2 Configuration of waveform data

Medical waveform data described in accordance with the MFER is an aggregate of waveform frame data
that consists of a header section (encoding detailed information about the waveform) and a waveform
data section (main data of waveform). See Figure 2. The header and waveform data are encoded based
on the encoding rules that are composed of TLV (Tag - Data length - Value). One MFER waveform file can
include several waveforms. The content of an MFER waveform file is sequentially interpreted from the
beginning of the file, and a single file can contain multiple waveform definitions. Given the sequential

2

© ISO 2021 - All rights reserved
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precedence processing for an MFER file, a waveform definition applies until another definition with the
same tag is encountered. In this case, the subsequent definition replaces the preceding definition for
the same waveform.

Additionally, the definition for one waveform can be used, by reference, to define additional waveforms
in the MFER file. For example, a 60 channel EEG might only require four core waveform specifications,
with the other channels referring to the same definition, providing simplification of the overall file
complexity.

When there are several waveforms in a MFER waveform file, each waveform can be located anywhere in

tH
f

e Tile; however, in the specification of data generated during EEG and other examinations,
ames should be located as shown in Figure 2 to enhance usability and avoid erroneous interpretation:

aveform

The information about EEG examination and others should be described before descriiption of
waveform [i.e. in (a) and (d) content should be included before (e)]. For this document, the waveform

class definition(s) (MWF_WFM) are for neurophysiological signals and should be set to o

appropriate values defined in Table 2.

e of the

The same type waveforms should be described in a sequential, contiguous manner, and located

chronologically in the file.

Tag

Length

Value

Tag:MWF_WEM(8)

Length;2

Value:EEGZLTRM(43)

h

g ™ o Qa0 T DX

5.3 Time synchronization

-

j S ! o Tag
I : Y Iength
b Value
K | TagMWF_wav(3d)
Length
Value

2
EEG examination h  frame #1 of waveform #1
waveform (type #1) i  frame #2 of waveform #1
waveformy(type #2) j  header
Explanation about neurophysiological signals k  waveform data
explanation (waveform class) 1  explanation about frame
waveform #1 of type #1
waveform #2 of type #1

Figure 2 — Waveform data configuration

In EEG examination data, several types of neurophysiological signals and biomedical data, such
as SpO2 or respiration may be described together in the same MFER file, requiring support for time

© IS0 2021 - All rights reserved
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synchronization between the waveform streams and these parametric observations. In addition, it is

necessar

NOTE
by specifi

y to capture the state of the photic stimulator at the time the data was acquired.

For EEG examinations, photic stimulators are used to investigate anomalous brain activity triggered
c visual stimuli, such as flashing lights or other patterns.

The reference time used for synchronization starts counting from the beginning of the examination
period. The data recording system shall establish the reference time for each data point using the
recorded examination time. The reading system can then establish synchronization between data
points by correlating the acquisition time for each data point.

The refe
referenc
duration|
of measy
the valug
rate of th
pointers

For exan
sampling
the point

rence time of waveforms such as EEGs are described using the pointer tag (MWF_PNT). T(;Le
e time of events such as photic stimulator information (stimulator period, frequency; mo

etc.) is described using "starting time" item of the event tag (MWF_EVT). The referenee tinje
rements such as heart rate and respiration rate are described using the "time point" item pf
 tag (MWF_VAL). Reference time is indicated as a data pointer that depends ofi the sampling
e waveform frame. The waveform reader system may also achieve data synchrenization using
of different sampling rate.

)

hple, in Figure 3, if the sampling interval of a photic stimulator event is 1 second and the
interval of EEG waveform is 1 ms, then the point of photic stimulater’event becomes 60 s and
of EEG waveform becomes 60 000 samples at the time of the start.of the photic stimulator.

© ISO 2021 - All rights reserved
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MWEF_PNT:60 000

|

A

N ——_———y

1| Eventinformation

tag: MWF_EVT

code: <photic Stimulator>
starting time: 60 s

60s

start of examination

4] stimulator begin

Figure 3 — Time synchronization

6] Waveform encoding

6/1 .General

6.T1 AppIlIcation o1 EEG studies

This set of medical waveform format encoding rules (MFER) is aimed at ensuring that the waveforms
collected during EEG studies, including PSG examinations, are encoded together with the needed
contextual and descriptive information of the EEG examination. The waveforms recorded during EEG
studies include “full disclosure waveform” (i.e. comprehensive continuous waveform data covering
the entire period of the exam), and “intermittent record waveform” (i.e. waveform records in short
segments of particular interest during the exam). Intermittent waveforms are also commonly described

» o« » o« » o«

as, e.g. “one shot”, “window”, “snapshot”, “snippet”.

© IS0 2021 - All rights reserved 5
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6.1.2 Full disclosure waveforms

This form is used when encoding all EEG waveforms during examinations, including the resting period,

and the loading period such as photic stimulation. This not only includes encoding of waveform signa

Is

from all leads used in the examination but also encoding of a subset of waveforms selected from multiple
leads. Note that for full disclosure waveform recording, encoding waveforms for the entire period of
the examination within one frame (see Figure 2) significantly reduces the MFER file complexity and

simplifies reading of the EEG content.

Encoding of full disclosure waveform shall be done in accordance with ISO 22077-1. The waveform class

of these fvaveforms include EEG_REST (40), EEG_EP (41), EEG_LTRM (43) and others.

6.1.3 Intermittent record waveforms

Intermitfent recording of waveforms is used when encoding the waveforms of EEG, ‘etc., usif
interval fecords to capture shorter periods of interest during the examination such as\resting, phot]
stimulat{on, hyperventilation periods or one-shot records taken at random during the examination.

The poinft of time when the record concerned was taken during the test shall betneoded with using t}
pointer tag (MWF_PNT).

For exanpple, in Figure 4, if the sampling interval is 1 ms, then the point of information event (point #
becomes|600 s and the point of EEG waveform becomes 600 000 samples at the time of the start of t}
examinagion.

Using thp same sampling interval, the point of information event (point #2) becomes 900 s and t}
point of EEG waveform becomes 9 000 000 samples at the time. of the start of the examination.

1S
iC

1

)

L

1
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6/2 Waveform class

6|2.1 General

fqrmat is given'in Table 1.

\'(*, V‘ULJ LAf v'l‘f\/‘\\f\ Aot/ JW\;A‘JN\*"\ A \;/J‘f\ £ J’\"WJUW‘J\W"
o A W frr g A f"\/«U f\;vﬂ | frvamy 0
(VLY PR ‘A,m,r\ A AP AN z»v\/f‘wf\./w"‘ i
UW'\, VY WA gt o\ W A /]

VI A g m\.ﬂ‘%ﬂwﬂw S W A

MWEF_PNT:900 000

4
Kpy
1| 600 s after examination starting
2| 900 s after examination starting
3| sampling interval 1 ms
4| start of examination

Figure 4— Intermittent record waveform

The waveform ,class indicates that this waveform data represents a neurophysiologicg
Flirthermore, thewvaveform class indicates the kind of waveform that is included in the MFER

Table 1 — Waveform class

,Nvm»/ W”\/W"”w
ffv\/wm‘ f}u\‘/\"w\»w e AT
Ay e Wﬂv‘fuk\fﬁ Wi JJ"“ A AR W
LAY r\fwvl\mﬁ\f‘wﬂwwﬂf‘\/ /W fkvqu\W\/\’ W
‘NW"VW‘ J\Jr\vJ\,u\r\/\A/\/ '\,,v W»/ A M\\/\N

‘l,» LY \A/\A.f‘\ww AV A J\“""J“’Wu\w
e Wﬂ‘ﬂ farp AV \/’M \f’u‘ [\ \f\”‘ y
\!W\IW\N"‘W AN RAN "\ﬂ\f g
N R VA PVaN

Y x/\»‘\/\.‘m\'/"‘b i

VWA A A I S iy P

MWEF WFM Data length Default Remarks Duplicated defiinitions
2 Non-specific waveform — Override
08 08h — -
Str<32 Waveform description — Override

NOTE1 SeelSO 22077-1:2015, 5.1.3.
NOTE 2 SeelSO 22077-1:2015, 4.3.3.2 and 4.3.3.3.

6.2.2 Waveform Class for EEG, PSG, EP, EMG

6.2.2.1 General

Each waveform class shall identify its Type based on Table 2 below.

© IS0 2021 - All rights reserved
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Table 2 — Classification of waveforms

Classification Type Value Description Remarks

Electrocardiography ECG_LTERM 2 Long-term ECG Holter ECG, monitoring ECG

Electroencephalography
(Neurophysiological signal) EEG_CSA 42 |Frequency analysis |Reserved for future use.

Includes surgical monitoring
EEG

ABR
SEP

EEG_REST 40 |Resting EEG

EEG_EP 41 |Evoked EEG

EEG_LTRM 43 |Long-term EEG Sleeping EEG
EMG 44 |Electromyography |—

EOG 45 |Electrooculography |—

Respirat

Impedance resitatory, air-

ry RESP 46 |Respiratory flow, Snore asnd others

NOTE 1
NOTE 2

See IS0 22077-1:2015, section 5.1.3 [Waveform for general waveform type definitions (40)through (43)].

EMG, EOG and RESP are uniquely defined in this document.

The folla
except th

6.2.2.2

Electroe
brain. U
electrod

EEG datd
determir

In clinic4
placed o
several d

Electrica

NS

wing subsections provide additional detail for each of the waveforms identified in Table
ose reserved for future use, such as EEG_CSA.

EEG_REST, EEG_LTRM

hcephalography (EEG) is a diagnostic technique recording the electrical activity of the
ually the electrodes are placed on the surface of the.skull; special techniques use implantgd
s as well (see Annex B).

L are used to diagnose epilepsy, to monitor encephalopathy, for anaesthesia and coma state
Jation, and within sleep studies.

1l procedures, an EEG is typically is recerded for 20 minutes to 60 minutes using electrod¢s
1 the patient’s scalp. Long term monitoring (e.g. to monitor epilepsy) may last from 6 hours to
ays. In both cases, video and audig-recordings are often made as well.

| potentials are in the range of T uV to 500 uV.

In sleep

g
sleep didorders. EEG data captured during PSG examinations are used as the primary indicator for
sleep stdges, arousal, and. . waKefulness, but it is also used to aid in the diagnosis of parasomnia arid
nocturngl epilepsy. Additional physiological parameters are recorded during sleep in order to identify
sleep stalges, measure-brain function, monitor respiratory control, and monitor patient movement arjd
body podition.

A polysomnography consists of several measured quantities, with the most relevant for this documenit:

— braipactivity (EEG);

edicine, polysomnography (PSG), also called a “sleep study”, is an examination for diagnosin

— eye movements (EOG);

— activity of skeletal muscles (EMG).

Additionally, some of the following parameters are recorded:

— electrical activity of the heart (ECG);

— changes in blood oxygen levels (pulse oximetry);

— respiratory parameters like nasal and oral airflow via pressure transducers in front of nostrils and
mouth or chest and abdominal expansion during breathing (via belts);

© ISO 2021 - All rights reserved
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— sound recordings to measure snoring.

Data acquisition is done via a multichannel recording unit which samples sensors attached to

different

parts of the patient’s body. Study duration is typically up to 8 hours. Channel selection varies somewhat

between labs.

In many cases a video is taken to show the person’s movements during sleep, as well as audio recordings.

6.2.2.3 EMG, EEG_EP

Electromyography (EMG) is a diagnostic technique recording the electrical activity of skeletal
The electrical potential of the muscle cells changes on activation, due to a patient’s_mov¢
tijiggered by external stimulation. The data are used to detect neuromuscular abnermalit]
njonitor muscular activity. In polysomnography, electromyography is used to measure th
tgnsion and movement.

Tivo different techniques are used. Surface EMG assesses muscle function by recording ¢
pptentials from muscle at the skin surface. Intramuscular EMG uses needle-electrodes inserted
the skin into the muscle, often in combination with surface electrodes as<eference.

Within polysomnography, only surface EMG is used.

Measured values are in the range of 50 uV to 30 mV.

=)

2.2.4 EOG

Electrooculography (EOG) is a diagnostic technique‘e’record eye movement, which is an ij
nmleasure for classification of the sleep stage, for example slow-rolling eye movements in less d
sfages and rapid, irregular eye movements indicating the REM phase.

—

bpically, two electrodes are used to measuré’the eye movement. They are placed above or b
iter canthus of the eyes.

]

Measured values and sampling rates are approximately in the same range as EEG.

=)

2.2.5 RESP

Respiratory are parameters like nasal and oral airflow via pressure transducers in front of nog
nmfouth or chest and abdominal expansion during breathing (via belts).

6(3 Wavefornrattributes (lead names)

muscles.
bment or
ies or to
b muscle

blectrical
through

nportant
bep sleep

elow the

trils and

6{3.1 Waveform code
Lead name means the waveform code that is one of waveform attributes. The format is as in Tqble 3.
Table 3 — Definition of waveform attributes
MWF_LDN lData Default Remarks Du[_)ll_c ;_1ted
ength definitions
Datalength = 2,
Waveform code 2 if waveform information is Override
09 09h undefined |encoded
.Wavefor.m Str< 32 — Override
information
NOTE1 SeelSO 22077-1:2015, Table 11 for general specifications.
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6.3.2 EEG

Since the EEG becomes bipolar, it is described as follows.

Generation of waveform codes by combination of electrodes (see Figure 5).

Wavefor
The elect

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
0 1 - negative electrode (G1) + positive electrode (G2)
NOTE See IS0 22077-1:2015, Figure 8 for additional specifications.

Table 4 — Electrode code

Figure 5 — Generation of waveform code by combination of electrodes

n codes can be generated by combination of electrode codes, as shown in Tahle’4 and Table b.
rode code is given in Annex B (additional specifications are in ISO 22077-1:2015, Table 14).

Name Abbreviation Electrode code
Left front polar FP1 12
Right front polar FP2 13
Left ear Al 74
Right ear A2 75

Table 5 — Example of waveform code generation

Lead - electrode + electrode | Waveform code
FP1-A1l 12 74 17994(464A)
FP2 - A2 13 75 18123(46CB)
6.3.3 PSG, EOG, EMG, EP, RESP

Waveform codes can be generatéd by parameters of PSG, EOG, EMG, EP, RESP as shown in Table 6.

Table 6 — Waveform code

Code] Lead Remarks
31 Pulse —
175 SpO2 —
4161 Body position —
4162 Body movement —
4180 Impedance respiratory —
4181 Airflow Nostril and Mouth Respiration
4182 Snore —
4183 Rib Cage movement —
4184 Abdominal movement —
4185 Leg movement(Left) —
4186 Leg movement(Right) —

NOTE1 SeelSO22077-1:2015, Tables 10 and 22 for additional electrode code specifications.
NOTE 2 Leads (4180) and following are newly defined in this document.

10
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Table 6 (continued)
Code Lead Remarks
4187 EMG1 —
4188 EMG2 —
4189 EMG3 —
4190 EMG4 —
4191 EOG(Left eye movement) —
4192 EOG{Righteye-mevement)
4193 EOG3 —
4194 EOG4 —
4195 Cco2 —
4196 DC1 DC input channel 1
4197 DC2 DC input channel 2
4198 DC3 DC input channel 3
4199 DC4 DC input channel 4

NOTE1 SeelSO 22077-1:2015, Tables 10 and 22 for additional electrode code spécifications.
NOTE 2 Leads (4180) and following are newly defined in this document.

6/3.4 ECG
E

Table 7 — Lead name-1

hcoding of ECG waveform attribute is done in accordance with the long-term ECG sped
I§0/TS 22077-3:2015, Annex D. Lead name means the waveform code used in long-term E
cdde shall be used in 12-lead ECG and/or Vector l¢ad ECG. The lead code is encoded by the nuy
1P7 in Table 7.
L

bad code later than 4160 is defined in the-ong-term ECG standard such as Table 8. For more
ldad name other than the definition in théJong-term ECG standard, see ISO/TS 22077-3.

ification,
LGs. This
nber 0 to

detailed

Code lead Code Lead
1 I — —
2 11 — —
3 Vi — —
4 V2 — —
5 V3 — —
6 V4 — —
V4 V5 — —
8 V6 — —
7 v/ — —

10 (V2R) 2 — —
11 V3R 61 11
12 V4R 62 avVR
13 V5R 63 avVL
14 V6R 64 aVF

required.

NOTE1 SeelSO/TS 22077-3:2015, Table 21.

a  Although V2R (10) is defined in other rules such as SCP-ECG, the definition shall not be used in MFER.

b _aVR lead shall not be encoded according to MFER. The users (viewer) should make a calculation to derive —aVR when

© IS0 2021 - All rights reserved
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Table 7 (continued)
Code lead Code Lead
15 V7R 65 -aVR b
16 X 66 V8
17 Y 67 V9
18 Z 68 VB8R
19 CC5 69 VOR
25 EMS5 79 B{Nehb-Besal)
+ — 71 A(Nehb Anterior)
31 NASA 72 J(Nehb Inferior)
32 CB4 — —
33 CB5 — —
34 CB6 91 MCL

a  Although V2R (10) is defined in other rules such as SCP-ECG, the definition shall not be used it MFER.

b _aVR |ead shall not be encoded according to MFER. The users (viewer) should make a calculation to derive -aVR whejn
required.
NOTE 1 |SeeISO/TS 22077-3:2015, Table 21.
Table 8 — Lead name-2
Code Lead Remarks
4166 ECG1
4167 ECG2 . . .
These shall'be used in case lead name is not defined.
4168 ECG3
4169 ECG4
NOTE 1 |SeelISO/TS 22077-3:2015, Table 22 for additionalspecifications.

6.4 Sampling attributes

6.4.1 (eneral

"Samplirlg interval (MWF_IVL)" and "Sampling resolution (MWF_SEN)" should be described
ce with ISO 2207Z-17 If multiple types of waveform are present, the sampling attributes
describefl immediately before description of their waveform data are used. See 5.3 for additional uge

accordar
informatjion.

6.4.2

This tag

MWF_IVL (0Bh): Sampling rate

ndicates the frequency or interval the medical waveform is sampled (see Table 9).

n

Table 9 — Sampling rate

MWE_IVL Data length | Default E“C"dil‘:lg :ﬁ‘s‘ge/ re- dD:f‘l’ll;li?;i‘;
Sampling rate unit 1 -

11 | O0Bh |Exponent(10th power) 1 1000 Hz 10-128~+127 Override
Mantissa <4 e.g. signed 16-bit integer

The unit can be frequency in Hertz, time in seconds or distance metres (see Table 10).

12
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Table 10 — Sampling rate unit

Unit Value Remarks
Frequency Hz 0 Including power
Time interval S 1 —
Distance m 2 —

MWF_SEN (0Ch): Sampling resolution

T

is tag indicates the resolution of least significant bit, medical waveform sampled (generally, digitized)

(dee Table 11).
Table 11 — Sampling resolution
MWEF_SEN Data Default Encoding range/ Du[_)ll_(:é.lted
length remarks defipitions
Sampling resolution unit 1
th -128~+127
12 0Ch Exponent(10% power) L See Table 12 10_ . Override
Mantissa <4 eg. Saned 16-bit
integer
Table 12 — Samplingunits
Unit Value Default Remarks
Voltage \% 0 0,000001V —
mm Hg(Torr) 1 — —
Pa 2 — —
Pressure
cm H,0 3 — —
mm Hg/s 4 — —
Ratio % 7 — Include volume fraction (%)
1 19 — —
Hlow rate, flow, volume /s 20 — —
1/min 21 — —

I

[%2)]

th

hmpling attributes shall conform to ISO 22077-1:2015, Tables 2, 3, 4 and 5.

5 Frame attvibutes

Data blocklerigth (MWF_BLK)", "Number of channels (MWF_CHN)" and "Number of sequencegs (MWF_
£Q)" should be described in accordance with ISO 22077-1. If multiple types of waveform are present,
le frame attributes described immediately before description of their waveform data are use

rfame attributes shall conform to ISQ 22077-1:2015 Table 6

.

6.6 Pointer

This tag indicates the waveform data pointer, which is represented by the sampling rate of the root
level, in the frame. If no pointer is designated, the pointer of the first frame is initialized as zero. The
pointer for the next frame is deemed to be a value adding the number of data length of the virtual root
level channel in the previous frame.

Pointer references shall conform to ISO 22077-1:2015, Table 28.

In electrocardiogram test, the pointer can be used to indicate the position of waveform in the
examination.

© IS0 2021 - All rights reserved
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The format is provided in Table 13.

Table 13 — Pointer

MWEF_PNT Data length Default Remarks Duplicated definitions
07 07h <4 %ero or pointer of previous . Override
rame
6.7 Filter
"Filter ifformation (MWF_FLT)" should be described in accordance with ISO 22077-1. Table 14, anjd

Table 15

Filters sh

Neurophlysiological signal often uses special filters to eliminate the influence of various@rtefacts during
[ion. Because some filters cause distortion or delay of neurophysiological Signal waveform,|a
cription of attenuation rate, delayed time, etc. is recommended if care is deemed necessary.

examina
clear des

In electr
HPF: 0.0
LPF:15, 3

provide the format and some examples.

1,0.003,0.03,0.1,0.3,0.6,1.0,2.0,5.0,10 s
0, 35, 60, 70, 120, 300, 600, 1 200, 3 000 Hz

all conform to ISO/TS 22077-3:2015, Tables 26 and 27.

bencephalography, HPF and LPF have the following settings.

Table 14 — Filter information

MW[F_FLT Data length Default Remarks Duplicated definitions
17 11h Str<128 unused — Possible
Table 15 — Filter.description example
Filterjfunction Abbreviation Example Meaning

. . . Hum filter (characteristics, etc. not specified).
Filter infprmation . oo N . .

None Hum filter ON Combining line frequency information can
only : e e . :
provide specific filter information.

) . Indefinite characteristics 0,5 Hz low
High-frequency pass | pe HPF=0,5"delay frequency cut-off (high-pass) filter used.
filter time=1 023 ms

Delay time is 1 023 ms.
Butterworth secondary characteristics
Low-frequency pass LPF=150"secondary : ) ]
filter LPF Butterworth filter 1.50 Hz high frequency cut-off (low-pass)
filter used.
Band elitnination BEF BEF=50"Hum filter 50 Hz Hum filter used. Cut-off characteristicy
filter not known.

7 Event information

7.1 General

The event information as EEG, PSG, EOG, EMG and EP should be described using with “Event (MWF_
EVT)” and “ Value (MWF_VAL)".

Event information shall conform to ISO 22077-1:2015, Table 32.

14
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7.2 Measurement status - related events

Measurement status-related events such as photic stimulation and hyperventilation, etc. is described
as event. The format is Table 16. Events include those listed in Table 17.

Table 16 — Measurement-related events

MWEF_EVT Data length Encoding range/Remarks dD:fl:rl:lct?(t)fg
Event code 2 See Tahle 17
Starting time (point) 4 Number of samples acquired at the Muyltiple
65 41h ] sampling interval defined in the root definitions

Duration 4 definition. available

Event information Str<256 |[See Table 17
NOTE1 SeelS022077-1:2015, 4.3.3.2.

Table 17 — Measurement-related event code
Reference ID DECCODE;-IEX Event EVE;(F ilz?oartrir?:t/ion
MWF_CAL 4701 | 125D |Calibration —
MWF_EVENT1 4702 | 125E |Eventl —
MWEF_EVENT?2 4703 125F |Event2 —
MWF_PHOTO_STIM 4704 | 1260 |Photic stifpulation —
MWF_HYPERVENT 4705 1261 |Hypermettilation —
NMIWF_IMP_CHECK 4706 | 1262 21}“i:C'EleCtr°de Impedance —
MWF_RESET 4707 | 1263 TReset —
MWF_EYES_OPEN 4708 1264 |Eye open —
MWF_EYES_CLOSED 4709 1265 |Eye closed —
MWF_EYE_MOVEMENT 4710~| 1266 |Eye movement —
MWF_BODY_MOVMENT 4711 1267 |Body movement —
MWF_EMG 4712 | 1268 |EMG —
MWF_ARTTIFACT 4713 | 1269 |Artifact —
MWEF_NOISE 4714 | 126A |Noise —
MWYV_WAKING 4715 | 126B |Waking —
MWEF_APNEA 4716 | 126C |Apnea —
MWF_HYPOPNEA 4717 | 126D |Hppopnea —
MWE. NREM1 4718 126E |Stagel Non-REM
MWE _NREM?2 4719 | 126F |Stage2 Non-REM
See Reference [0]
MWEF_NREM3 4720 | 1270 |Stage3 Non-REM i
MWF_REM 4721 | 1271 |Stage REM
MWF_LIGHTS_ON 4722 | 1272 |Turnonthelightsin the —
room
MWF_LIGHTS_OFF 4723 | 1273 |Turnoffthelightsin the —
room

NOTE1 SeelS022077-1:2015, Table 32 for additional specifications.
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Annex A
(informative)

MFER conformance statement

Each imj
a conformance statement (Table A.1). Use of non-default values should be identified clearly. Ifrthe
extension part of the MFER description is used, an additional sheet with other optional ext@ ions
should also be provided. )
AP
Table A.1 — Conformance statement template /\
O
MFER specification | Frame / Vlébl’

Manufacturer Date o)
Producet] - “fﬁodel

Author Edited date N
Waveformn title |Specification | A \(O
Preamblé | Endianity -Defaultl(b@ndian) *Bigendian eLittle endian
Version . Character | <\S(
Samplinglat- Sampling rate Unit Exponent ev Mantissa
tributes Sampling resolution | Unit Expon&e&\ Mantissa
Datatyp¢ |eDefaulte() |NULL eNot used -QAQ) . |Offset value |eNotusede()
Frame nymber | |Block | '\C?annel | Sequence |
Channel|No. |Lead or Waveform |Condition ;\Q\ ' Remarks

QO
<=
Ja\
4
[N -
N
)
O
N~
~
&
Av
Y
N
<X
%\

Note
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Annex B
(informative)

EEG electrode code

[%2)]

Q. L

brivations:

common reference

average reference

bipolar

d]stances.

B.1 Electrode positioning

mall metal discs or electrodes that are placed on the scalp in specific positions ifn)accordance to
tablished positioning schemes. The manner in which pairs of electrodes are cennected to each
mplifier of the EEG machine is called a montage. Each montage will use one of three'standard recording

Each amplifier records the difference betwegen a scalp electrode and a

reference electrode. The same reference electrode is used for all

thannels.

Electrodes frequently used as the reference electrode are A1, A2, the ear

electrodes, or A1 and A2 linked together.

Activity from all the electrodes.are measured, summed together and av-

eraged before being passed-through a high value resistor. The
signal is then used as a reference electrode and connected to i
each amplifier and is esséntially inactive. All EEG systems will
user to choose which glectrodes are to be included in this calcul

These sequentially link electrodes together usually in straight li
the front to thédback of the head or transversely across the hea
ample, the first amplifier can have electrodes FP1 and F3 conne
and the second amplifier F3 and C3 connected to it.

The 10-20 system or International10-20 system is an internationally recognized method to
and apply the location of scalp electrodes in the context of an EEG examination, e.g. polysomnography
(4ee Figure B.1). These positions are identified by the recordist who measures the head ysing the
Ifiternational 10/20 System.) Electrode positioning relies on taking measurements between certain
fiked points on the head:.The electrodes are then placed at points that are 10 % and 20 %

resulting
hput 2 of
nllow the
ation.

nes from
1. For ex-
cted to it

describe

of these

© IS0 2021 - All rights reserved
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Figure B.1 — The 10-20 system

When refording a more detailed EEG with more electrodés, extra electrodes are added using the 10 %%
division,|which fills in intermediate sites halfway between those of the existing 10-20 system (sg¢e

Figure B|2).

18 © IS0 2021 - All rights reserved
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B.2

The electrode code is given as Table'B.1.

9 6 (o) () @ 3
OHEEO O O

@@ @ @@ @) @
) ERE)E) 6

Figure B.2 — Higher-resolution systems

Electrode code

Table B.1 — EEG electrode code names

[EEE 11073-10101
Name Abbreviation Electrode code
Part::Code
Undefined U 0
Nasioty Nz 1 7::996
Erent polar Fpz 2 7::1000
Anterior frontal AFz 3 7::11004
Frontal Fz 4 7::1008
Front central FCz 5 7::1012
Central Cz 6 7::1016
Centro parietal CPz 7 7::1020
Parietal Pz 8 7::1024
NOTE 1 See Reference [4] for the related DICOM waveform specification.
NOTE 2 IEEE 11073-10101 is the most suitable mapping, while LOINC® or SNOMED-CT® can be added in
the future as needed.
NOTE 3 According to ACNS (American Clinical Neurophysiology Society) Guideline 2, ACNS 2016 prefers
T7 to T3, T8 to T4, P7 to T5, and P8 to T6. IEEE 11073-10101 is described as T3, T4, T5, and T6, the same as
this standard. See Reference [6].
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Table B.1 (continued)

IEEE 11073-10101
Name Abbreviation Electrode code
Part::Code
Parieto-occipital POz 9 7::11028
Occipital 0z 10 7::1032
Inion Iz 11 7::1036
Left FP1 12 7::1041
Front polar — — — ——
RISIU rr4 15 VATE A 74
Left F1 14 7::1049 q;\
Ffontal - '\
Right F2 15 7:1054 O}
Left FC1 16 7:1089,, .0
Front central - \
Right FC2 17 7:1
chrcral Left c1 18 7:1129
bntra
Right c2 19 ,C7:1134
_ Left CP1 20 \ N 7:1153
Centro parietal -
Right CP2 21 K= 7:1158
_ Left P1 22 S 7:1177
Parietal - O
Right P2 23 & 7:1182
obeinital Left 01 2 7:1209
Ccipita -
P Right 02 25 7:1214
_ Left AF3 o0 26 7:1217
Apterior frontal s
Right AF4 NS 27 7:1222
Left F3 o) 28 7:1057
Frontal : &
Right F4 = 29 7:1062
Left FE3 30 7:1097
Front central - N\
Right | < OFc4 31 7:1102
chrcral Left [N 3 32 7:1137
bntra
Right- C4 33 7:1142
_ eft CP3 34 7:1161
Centro parietal )-
 {Right CP4 35 7:1166
_ \Gj" Left P3 36 7::1185
Parietal % -
o) Right P4 37 7:1190
, _ <{~" Left PO3 38 7:1233
Parieto-oc '?a -
RS Right PO4 39 7:1238
N Left F5 40 7:1065
F 'on@?\ :
[ Right F6 41 7::1070
— Tert FC5 LY 71105
Front central
Right FC6 43 7::1110
Left C5 44 7::1145
Central -
Right Cé6 45 7::1150
NOTE 1 See Reference [4] for the related DICOM waveform specification.
NOTE 2 [EEE 11073-10101 is the most suitable mapping, while LOINC® or SNOMED-CT® can be added in
the future as needed.
NOTE 3 According to ACNS (American Clinical Neurophysiology Society) Guideline 2, ACNS 2016 prefers
T7 to T3, T8 to T4, P7 to T5, and P8 to T6. IEEE 11073-10101 is described as T3, T4, T5, and T6, the same as
this standard. See Reference [6].
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Table B.1 (continued)

IEEE 11073-10101
Name Abbreviation Electrode code
Part::Code
) Left CP5 46 7::1169
Centro parietal -
Right Cpé6 47 7:1174
i Left P5 48 7::1193
Parietal -
Right P6 49 7::1198
teft AF7 56 771225
Anterior frontal - N
Right AF8 51 7::123&(]/
Left F7 52 7::1(
Frontal - %
Right F8 53 A1078
Left FT7 54 A\ 71113
Front temporal - O
Right FT8 55 )7 7a1118
|4
Left T3 56 7::1249
Temporal - vI\GJ
Right T4 57\ 7:1254
_ Left TP7 585~ 7:1273
Temporo parietal - N
Right TP8 7::1278
Left TS 60 7:1257
Post temporal - <§<
Right T6 Q 61 7::1262
_ o Left PO7 N 62 7:1241
Parieto occipital - —
Right P08 63 7::1246
Left FOO" 64 7:1081
Frontal - )
Right . 65 7::1086
Left ~\FT9 66 7:1121
Front temporal - O
Right, v FT10 67 7:1126
Leff | T9 68 7:1265
Temporal S
[Rikht T10 69 7:1270
_ @ | Left TP9 70 7:1281
Temporo parietal O -
fad Right TP10 71 7::1286
Parietal OY Left P9 72 7:1201
) Right P10 73 7::1206
Ear Q Left Al 74 7::1289
& Right A2 75 7:1290
A @K)r temporal Left T1 76 7::1297
Right T2 77 7::1298
a g
é i’haryngeal Left Pgl 78 7::1305
Right PgZ 79 71306
Sphenoidal Left Spl 80 7::1313
Right Sp2 81 7:1314
Reference Ref 100
Reference 2 Ref?2 101
NOTE 1 See Reference [4] for the related DICOM waveform specification.
NOTE 2 [EEE 11073-10101 is the most suitable mapping, while LOINC® or SNOMED-CT® can be added in
the future as needed.
NOTE 3 According to ACNS (American Clinical Neurophysiology Society) Guideline 2, ACNS 2016 prefers
T7 to T3, T8 to T4, P7 to T5, and P8 to T6. IEEE 11073-10101 is described as T3, T4, T5, and T6, the same as
this standard. See Reference [6].
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22

Table B.1 (continued)

Name

Abbreviation

Electrode code

IEEE 11073-10101
Part::Code

Non Specific Electrode

EEG

127

NOTE1 See Reference [4] for the related DICOM waveform specification.

NOTE 2 IEEE 11073-10101 is the most suitable mapping, while LOINC® or SNOMED-CT® can be added in

the future as needed.

NQOTE 3 According to ACNS (American Clinical Neurophysiology Society) Guideline 2, ACNS 2016 prefers

Ty to T3, T8 to T4, P7 to T5, and P8 to T6. IEEE 11073-10101 is described as T3, T4, T5, and T6, the same as
tHis standard. See Reference [6].
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Example of waveform encoding

Table C.1 — Example of encoding electroencephalography

.1 Electroencephalography (EEG)

hble C.1 is a sample describing the EEG. The sampled EEG waveform is for 30 mirutes a
Pch EEG waveforms and 1ch ECG waveform. Photic stimulator for 15 seconds is given 10 min
) minutes after the start of the examination.

nd it has
utes and

Code
Tag name Tag No | Length Data Descriptions
(HEX) | (DEC) (HEX)
1 MWF_PRE (40 32 4d 46 52 20 MFR
50 6f6¢ 79 73 6f 6d 6e6f67 72 61 70 | Polysomnography
6879 20202020 202020202020
202020
2 MWF_BLE |01 1 00 Big endian
3 MWEF.TIM |85 11 Year 07 e4 The examination date apd time:
Month 02 2020/02/05 13:31:20,0(0
Day 05
Hour 0d
Minute 1f
Second 14
Milli-second |00 00
Micro-second {00 00
4 MWF_AGE |83 7 Years 23 Age: 35 years old
Days 3307 Age in days: 13 063 day$ old
Birth date [Y]| 07 cO Date of birth: 1984/05/p1
Birth date[M] |05
Birth date[D] |01
5 MWF_SEX |84 01 Male
q MWF_WFM (08 00 2b Long-term EEG (EEG_LTRM)
7 MWF_DTP |0Oa 00 Data type: Signed 16 bits
integer
8 MWF_IVL 0Ob 4 Unit 01 Sampling interval: 1 s
Exponent 00
Mantissa 0001
9 MWEF_PNT |07 4 00000000 Pointer: 0 s

© IS0 2021 - All rights reserved
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Table C.1 (continued)

Code
Tag name Tag No | Length Data Descriptions
(HEX) | (DEC) (HEX)
10 MWEF_EVT |41 24 Event code 12 60 Event: Photic stimulator (4704)
Starting time {00 00 02 58 Starting time: 600 s
Duration 0000 00 Of Duration: 15 s
;Env;c‘il(;rllufm' gg ;3 gg gé Z_;i’ Zg ;’; Information: Frequency=8"Hz
11 MWEF_EVT |41 24 Event code 12 60 Event: Photic stimulator{4704)
Starting time |00 00 04 b0 Starting time: 1 200 s
Duration 00 00 00 Of Duration: 15 s
anic?grllnfor' gg ;g 2(51 gé gz i’g ?ae InformationsFriequency=8"Hz
12 MWE_IVL |0b 4 Unit 01 Sampling interval:
Exponent fd 1x10s=1ms
Mantissa 0001
13 |MWF_SEN |Oc 4 Unit 00 Sampling resolution:
Exponent fa 10 x 1076 volt = 10 micro volt
Mantissa 00 0a
14 MWEF_BLK |04 4 00 1b 77 40 Data block length:
1800 000 samples
15 MWF_CHN |05 1 Oc Number of channels: 12
16 |MWF_SEQ |06 4 00000001 Number of sequences: 1
17 MWEF_ATT |3f00 4 MWF_LDN 09 Channel 1 attribute
Length 02 negative electrode: FP1(12)
Data 46 4a positive electrode: A1(74)
18 MWF_ATT |3f01 4 MWF_LDN 09 Channel 2 attribute
Length 02 negative electrode: FP2(13)
Data 46 cb positive electrode: A2(75)
19 MWEF_ATT |3f02 4 MWF_LDN 09 Channel 3 attribute
Length 02 negative electrode: F3(28)
Data 4e da positive electrode: A1(74)
20 MWF_ATT [3f03 4 MWF_LDN 09 Channel 4 attribute
Length 02 negative electrode: F4(29)
Data 4ecb positive electrode: A2(75)
21 MWTF_ATT (3104 7T MWTF_LDN 09 Channel 5 attribute
Length 02 negative electrode: C3(32)
Data 50 4a positive electrode: A1(74)
22 MWF_ATT |3f05 4 MWF_LDN 09 Channel 6 attribute
Length 02 negative electrode: C4(33)
Data 50 cb positive electrode: A2(75)
23 MWEF_ATT |3f06 4 MWF_LDN 09 Channel 7 attribute
Length 02 negative electrode: P3(36)
Data 52 4a positive electrode: A1(74)
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Table C.1 (continued)

ISO/TS 22077-5:2021(E)

Code
Tag name Tag No | Length Data Descriptions
(HEX) | (DEC) (HEX)
24 |MWF_ATT |[3f07 4 MWF_LDN 09 Channel 8 attribute
Length 02 negative electrode: P4(37)
Data 52cb positive electrode: A2(75)
25 MWEF_ATT [3t08 4 MWEF_LDN 09 Channel 9 attribute
Length 02 negative electrode:01(24)
Data 4cda positive electrode? A1(74)
26 |MWF_ATT |3f09 4 MWF_LDN 09 Channel 10attribute
Length 02 negativg electrode: 02(25)
Data 4ccb positive electrode: A2(75)
27 |MWF_ATT |3f0a 4 MWF_LDN 09 Channel 11 attribute
Length 02 negative electrode: T3(}$6)
Data 5c4a positive electrode: A1(74)
28 |MWF_ATT |3f0b 4 MWF_LDN 09 Channel 12 attribute
Length 02 negative electrode: T4($7)
Data Scch positive electrode: A2(75)
29 |MWF_FLT |11 11 485046 3d302¢35335e487a Filter: HPF=0,53"Hz
30 |MWEF_FLT |11 10 4¢5046 3d 3132 30 5e 48 7a Filter: LPF=120"Hz
31 MWEF_PNT |07 4 0000 0000 Pointer: 0 ms
32 |MWF_WAV |1le 84 (hex) {0293 2¢ 00 Data length is desigpated as
4 bytes.
Data length: 43 200 00(Q bytes
In this case, the data valye section
uses 128 octets or more/the most
significant bit is set.
Wave- [ch.1: FP1-A1 |XX XX XX XX .... 1800 000 samples x 2(byte)
fg;gma_ ch.2: FP2-A2 |XX XX XX XX ... 1800 000 samples x 2(l|)yte)
tion ch.3: F3-A1 |[XXXXXXXX.... 1800 000 samples x Z(II)yte)
ch.4: F4-A2 |XX XX XX XX .... 1800 000 samples x Z(II)yte)
ch.5:C3-A1  |XX XX XX XX .... 1800 000 samples x 2(lyte)
ch.6: C4-A2 |XX XX XX XX ... 1800 000 samples x Z(II)yte)
ch.7: P3-A1 |XX XX XX XX ... 1800 000 samples x 2(ll)yte)
ch.8: P4-A2  |[XX XX XX XX .... 1800 000 samples x 2(ll>yte)
ch.9: 01-A1 |XX XX XX XX .... 1800 000 samples x 2(byte)
ch.10: 02-A2 |XX XX XX XX .... 1800 000 samples x 2(byte)
ch.11: T3-A1 |XX XX XX XX .... 1800 000 samples x 2(byte)
ch.12: T4-A2 |XX XX XX XX ... 1800 000 samples x 2(byte)
33 |MWF_WFM |08 0002 Long-term ECG (ECG_LTERM)
34 |MWF_DTP |Oa 00 Data type: Signed 16 bits
integer
35 MWE_IVL |0Ob 4 Unit 01 Sampling interval:
Exponent fd 1x10s=1ms
Mantissa 0001
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ISO/TS 22077-5:2021(E)

Table C.1 (continued)

Code
Tag name Tag No | Length Data Descriptions
(HEX) | (DEC) (HEX)
36 |MWF_SEN |Oc 4 Unit 00 Sampling resolution:
Exponent fa 10 x 1076 volt = 10 micro volt
Mantissa 00 0a
37 MWFBEK—T0% 7% 66t 7746 Batabtocktengtie
1800 000 samples
38 MWF_CHN |05 1 01 Number of channels: 1
39 |MWF_SEQ (06 4 00000001 Number of sequencesi1
40 |MWF_ATT |[3f00 4 MWEF_LDN 09 Channel 1 attribute
Length 02 ECG1(4166)
Data 10 46
41 MWF_FLT |11 10 485046 3d 30 2e 355e487a Filter: HRF=0,5"Hz
42 MWF_FLT |11 9 4c50463d33355e487a Filter+ LPF=35"Hz
43 MWF_PNT |07 4 00000000 Pointer: 0 ms
44 |MWF_WAV |1le 84 (hex) |00 36 ee 80 Data length is designated als
4 bytes.
Data length: 3 600 000 bytes
In this case, the data value section
uses 128 octets or more, the mogt
significant bit is set.
Wave- |ch.1: ECG1 XXKX XX XX ... 1800 000 samples x 2(byte)
form
informa-
tion
45 |MWF_END |80

C.2 Palysomnography (PSG)

~

Table C.% is a sample describing-the PSG. The sampled PSG waveform is for 8 hours. It has EEG, EOf,
EMG, ECG, respiration and.@thers. The sampling frequency of the EEG, EOG, EMG and ECG waveforms fis
1 000 H7, and that of respination and other waveforms is 250 Hz.

Table C.2 — Example of encoding polysomnography

Code
Tag pame Tag No | Length Data Descriptions
tHEX9—PES) HEX)

1 MWF_PRE 40 32 4d 46 52 20 MFR
50 6f6¢c 79 73 6f 6d 6e 6f67 72 61 70 | Polysomnography
6879 20202020202020202020
202020

2 MWF_BLE 01 1 00 Big endian
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Table C.2 (continued)

ISO/TS 22077-5:2021(E)

Code
Tag name Tag No | Length Data Descriptions
(HEX) | (DEC) (HEX)
3 MWF_TIM 85 11 Year 07 e4 The examination date and time:
Month 02 2020/02/05 13:31:20,0,0
Day 05
Hour od
Minute 1f
Second 14
Milli-second |00 00
Micro-second |00 00
4 MWF_AGE 83 7 Years 23 Age:35years old
Days 3307 Ageby day: 13 063 dayq old
Birth date [Y]| 07 cO Date of birth: 1984/05/p1
Birth date[M] |05
Birth date[D] |01
MWF_SEX 84 01 Male
MWF WFM |08 00 2b Long-term EEG (EEG_LTRM)
MWF_DTP 0a 00 Data type: Signed 16 bitfs
integer
ts MWF_IVL (1]} 4 Unit 01 Sampling interval:
Exponent FD 1x107s=1ms
Mantissa 0001
9 MWF_SEN Oc 4 Unit 00 Sampling resolution:
Ekponent Fa 10 x 10-6 volt = 10 micrp volt
Mantissa 00 Oa
10 |[MWF_BLK 04 4 01 b7 74 00 Data block length:
28800 000 samples
11 |[MWF_CHN 05 1 03 Number of channels: 3
12 |MWF_SEQ 06 4 00000001 Number of sequences: 1
13 |MWE_ATT 3f00 4 MWF_LDN 09 Channel 1 attribute
Length 02 negative electrode: F3(28)
Data 4e 4b positive electrode: A2(75)
M [MWEATT 3f01 4 MWE_LDN 09 Channel 2 attribute
Length 02 negative electrode: C3(32)
Data S04h positiveetectrode—A275)
15 |MWF_ATT 3f02 4 MWF_LDN 09 Channel 3 attribute
Length 02 negative electrode: 01(24)
Data 4c4b positive electrode: A2(75)
16 |MWF_FLT 11 11 485046 3d302e35335e487a Filter: HPF=0,53"Hz
17 |MWF_FLT 11 10 4c¢50463d3132305e487a Filter: LPF=120"Hz
18 |MWF_PNT 07 4 00000000 Pointer: 0 ms
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