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ENV 14271, Background

work began in 1994 in CEN/TC251/PT-21

vision: one format for all biosignals in the
world

work could not be finished before ENV
13734 Vital Signs Information

Representation was frozen (now an 1SO 11073
series standard)

project team CEN/TC251/PT-40 established
in 1998

final version delivered to CEN in 2002



Contents of the FEE specification
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Section and attribute definitions

Info for conformance statements
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Nomenclature of measurements, units, body
sites, events etc.

Example defined byte by byte
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FEFE does not always need a full
Implementation

B sections are coded in
TLV style (tag, length,
value)

B sections not needed by
the reader can be
skipped with the help of
the length field to the
beginning of the next
section




ENV 14271 support for
polysemnography.

= all what is needed for general biosignal
STtOrage (except compression)

" measurement codes for all physiological
signals and numeric measurements which
CEN/TC251/WGIV & IEEE 1073 could think of

" event codes, all which were identified by
CEN/TC251/WGIV & IEEE 1073 and a
possibility for private extensions




Responses to questions

1) What mechanism is used to insure
integrity of multiple files (if they
exist)?

A: The format specification does not

define any. It is considered as an
implementation issue.



Respones to questions

2 a) Is patient information extensible or
definable

A: Demographic information is fixed but the
“Diagnostic Info” field can contain free form
text

2 b) Can a file be easily deidentified

A: Overwriting all text fields with spaces (ASCI|
32) and removing all optional attributes from
the demographic section deidentifies the file




| PatientDemographicsSection

" Thandle 2337 |
21 I'patientid 2394 |
——] inherited attributes from PersonName

= I'birthname 2398 |
=1 Isex 2401 |
—Trace 2526 |
—Ipatienttype 2402 |
— T dateotbirth 2392
=1 I'batientgeninto 2393 |
21 I'patientage 2520 |
=1 I'gestationalage 2521 |
2! I'batientheight 2524 |
= I'hatientweight 2527 |
=1 'hatientbirthlen gth 25227 |
=1 I'hatientbirthweight 2523
— Tmotherpatientid 2504 |
— Tmothemame 2525 |
=1 I'batientheadcircumference 2490 |
21 I'patientbsa 2390 |
2 I'bedid 2501 |
2! I'diagnosticinfo 2496 |
= T'diagnosticcodes 2492 |
= e dmittingphysician SE1E |
= Iattendingphysician 2516|
— T dateofprocedure 2518 |
— I proceduredescription 2495 |
= Tprocedurecodes 2493 |
21 Fanaesthetist 2479 |

2 Isurgeon 2532




B.1.15 Person name

The PersonMame type is used to express a person name as five component group as in DICOM or HLY. For
the purpose of writing names in ideographic characters and in phonetic characters up to three groups of
components may be used,

In a section referring to one person COMPONENTS-0F PersonMameGroup shall be used.

ASN.1 source defining the PersonName type

PersonlNameGroup ::= 3EQUENCE |
familyname [1] FEFString,
glvenname [2] FEF3tring,
middlename [3] FEFString,
prefix [4] FEF3tring,
suffix [5] FEFString,
degree [6] FEF3tring
}
PersonlName ::= SEQUENCE {
ungroupedname APPLICATION 6001] FEFString OQFTIONAL,

[
characternamegroup [APPLICATION 600Z] PersonNameGroup OPTIONAL,
ideographicnamegroup [APPLICATION 6003] PersonlNameGroup OPTIONAL,
phoneticnamegroup [APPLICATION 6004] PersonNameGroup OPTIONAL
-- at least one of the groups must be present
-- this will be the characternamegroup for Buropean names



Responses to questions

3) How is the raw data stored:

A: For signals EDF style blocks are
possible but it is possible to interlace
all channels sample by sample
(requires the same sampling frequency
to all channels) or store all channel 1
samples first, then channel 2 etc.



Responses to questions

3 a) Can it handle differing frequencies for
various channels?

A: Yes, as EDF or even better

3 b) Can it handle differing byte resolutions for
various channels?

A: Yes, Allowed combinations of
storagedatatype and storagedatasize are:
unsigned 8, unsigned 16, unsigned 32,

signed 8, signed 16, signed 32, ieee754float
32, ieee754float 64.



Responses to questions

3 ¢) Can it handle irregularly spaced
measures (RR intervals etc.)?

A: There is a section in the file which
cah store numeric measurement
values with time stamps:
NumericMeasuredDataSection



B.11.7 NumericMeasuredDataSection (NMDS)

The MumericheasuredDatasection stores observed attributes of the of one object of EMNW13734 class
Mumeric.

ASN.1 source defining NumericMeasuredDataSection

NumericMeazuredDatalSection ::= SEQUENCE |
metricref [APPLICATICHN 6050] HandleRef, —-- reference to
-— NumericDescriptiveDatafection
nuckeservedvalue Cholce0fNutbsvValue,
—— gimple or compound
timestamp ObgervationTime

ASN.1 source defining types referenced in NumericMeasuredDataSection

CholceOfNudbevaluse ::= CHOICE |
nuckservedvalue [APPLICATION 2384] NuChksvValus,
-— &.g. measuremsnt valus, should alsc contain
-- validity information to be usefull
compoundnuchservedvalue [APPLICATION Z375%] SEQUENCE-OF
HNulhsvValus
SIZE (2..%)
-— usged when multiple wvalues are represented
-— 1in a s=ingle NU object (Structure i1s compound)

Nulkswvaluse ::= SEQUENCE {
metricid MetricsCode OPTICHAL,
state Measurement Status DEFAULT { ),
unitcode TnitsOfMeasurementCode OPTIONAL,
valus FEFFlcat




Responses to questions

4) How are “events” defined and stored?

A: They are stored in
EnumerationMeasuredDataSection:

EnumerationMeasuredDataSection ::= SEQUENCE !
metricret [APPLICATION 6050] HandleRef, -- reference to
-- EnumerationDescriptiveDatalSection
enunchservedval ue CholcedfEnumdbsvalue,
-- zimple or compound
enumadditionaldata [APPLICATION Z498] ANY-DEFINED-BY enumobservedwvalue
COPTIOMNAL,

—- additional non normative event specific

—— information can be provided (e.g. pacer

—— parameters of pace pulse detect). Requires

—— usge of enum-obi-id in observed wvaluel
enumt imestamp CholceOfEnumTime Stamp,

—— ohe oF more Limestamps



CholceOfEnumObsvalue ::= CHOICE |
enumcbhservedvalus [APPLICATION Z2462Z] EnumChsWValue,
compoundenumobservedvalue [APPLICATION 2463] SEQUENCE-CF
EnumOkb=Value SIZE (1..%*)

EnumdbsvValue @ := SEQUENCE |
metric-1d [1] MetricsCode OPTICHNAL,
st ate [2] Measurement Status DEFAULT {1,
value [3] Enum¥val
i
Enumival ::= CHOICE |
enum-—obi-id [1] Metric=Code, -- 1d of the metric
enum-text-string [2] FEFString, -—- free text
enum-external-code [8] ExtNomenRef, -- code defined in other coding svstem
enum-bit-str [16] BITS-3Z, -—- bit string
enum-record [33] EnumBecordMetric -- record type defined Metric ID
enun—-record-oo [34] EnumRecordOo -— record type defined 00 ID
;
EnumBecordMetric ::= SEQUENCE |

record-type-code MetricsCode
record-data ANY DEFINED BY record-type-code

EnumBecorddd ::= SEQUENCE {
record-type-code OID-Type —— from 00 Partiticon
record-data ANY DEFINED BY record-type-code



Systematic- Name: Common: Termsz: Acronyne: | Description, Definition:: Code:
Pattem]| Background, Unspecified| Cortex, EEG |- CHE3x Backeround-activitys . Backeround- activity deseription, unspecifieds 23 560
Pattem|Background, Betad ctivity| Cottex, EEG| CHEn Background-activity-betat o Background-activity desetiption, Beta-activityo 23565
Pattem]|Background, Sigmad ctrvity| Cottex, EEG |- CHEx Background-activity sigmat ﬁ Background-activity-deseription, -3igma activity 2357
Pattem|Background, Gammad ctivity | Cortex, EEG|-CH S Background activity gattmas Kﬁ Background activity description, CGamma activity 23584
Pattem| Background, -Alphad ctivity | Cortex, EEG]| CHEx Background-activity-alphas x Background-activity-desetiption, -Alph s activitys 2330 2
Pattem | Backgrownd, M ctivity] Cottex, EEG CHax Backgrownd Wu-activity Ki Background-activity, My activitys 23600
Pattem|-Background, Thetad ctivity| Cortex, - EEG |- CHEx Background-activity thet x Background-activity, Theta-activitys 23808
Pattem|-Background, BisynchronowsThetad ctivity | Corter, EEG| | Backeround activity bisprncheonios thetss| o Backeround-activity, Bisymchtonos theta-activitys 2381 fi
CHEw

Pattem|Background, Deltad ctivity| Cortex, EEG|-CHEx Background-activity delta i Background-activity-deseriptiony, Delta-activityn 2362
Pattem{|-Background, BisynchronousDeltad etivity| Cottex, EEG |- | Backeround actrvity-bispncheonios-deltay| Background-activity deseription, Bisynchronous delta-activity 236320
CH S

Pattem | Background, 2 ntrthmicDeltad etivity | Cottex, EEG]: Background-activity-arthorthnic-delta | @ Background-activity descriptiory -Aerbrribomic-delta- activitys 238400k
CHEw

Pattem|-Background, SlowFusedTransients | Cortex, FEG CH3z | Backeround-actvity-slow fused: i Background-activity-deseription, -3low fuge d transientst 238480

transientat

Pattem | Classification, Unspe cified3leepBtage | Cortex, EEG | CHE Bleep-stage unsperifie do x Sleepstate-desetiption, Unepecifieds 23856
Pattem | Classification, Unstageable| Cortex, EEG|-CH3x Sleep-stage unstageables Ki Sleep-state description, Unstageable Moveterd times 23664
Pattem|-Classification, StageW ake | Coter, EEG| CHEm Sleep-atage waken x Sleep-state-desetiption, Btage wales 2387 2
Pattem{|-Classification FEMsleep | Cortex EEG |- CH3x Sleep-stage REM . Sleep state-deseription, REM -sleepu 2388 0
Pattem|Classification, FEMspindleSleep | Cottex, EEG| CH3u Sleep-stage BEM with-sleep spindles o Sleep-state deseription, REM-spindle- sleepis 236850
Pattem|-Classification, BleepStagel | Cortex EEG| CN 3z Sleep-stage T . Sleepstate-deseription, Stage ] sleepn 23806
Pattem | Classification, SleepStagell| Cortex, EEG|-CHE Sleep-stage Tlu o Sleep-state description, Stage Il sleepo 2370
Pattem|-Classification, BleepStagelll{ Cortex, EEG- CHEx Sleep-stage [ ﬁ Sleep state-deseription Stage Tl-sleeps 2371 2
Pattem | Classification, SleepStagelV | Cortex, EEG-[CH3w Sleep-stage TV Ki Sleep-state-description, Stage TV sleeps 23720
Pattem | Classification-Alphaleltaileep] Cottex EEG |- CHEu Alphadelta-Bleeps o Sleep-state deseription, Alpha- delts sleep 23725
Pattem|-Classification, Sleepd ctivity| Cottex, EEG |- CHEx Sleep-activity and-events . Sleep-activity-and event: description, Bleep-activitye 23736
Pattem | Classification, SleepSpindle | Cortex, EEG| CHE Sleeprspindles o Sleep-activity-and event description, Sleep-spindles 237
Pattem]|-Classification, ¥ _Wave | Cortex, EEG{ CH3x Sleep Vwaves . Sleep-activity-and event- description, YV wavess 23752
Pattem|Classification, F_Wave|Cortex, EEG| CHEn Sleep Faraved: o Sleep-activity-and event description, Faravest 23760k
Pattem{|-Classification, . Compler| Cortex, EEG|-CH3x Sleep K complens ﬁ Sleep-activity-and event- description, B complexe st 23768
Pattem|Classificatior, PostO ceipital3harpTransient | Cortex, EEG| | Sleep-post-occipital sharp transients Kﬁ Sleep-activity-and event, Post-oceipital shap transientss 23776
CH Sk

Pattem | Clagsification, HawT oothWave | Cortex, EEG | CH 3 Sleep-saweto othwrares o Sleep-activity-and event: desctiption, Saw-toothwawes 23784
Pattem | Classification, SleepStagethift| Cortex, EEG|-CH3x Sleepstage -shift o . Sleep-activity-and event: description, Bleepstage-shift e 2370 2




Cotter, EEG{-CH3u

Casiperiodic triphasic wavess

Systematic- Namex Common Termaz Acronymy: | Description/Definition:: Codex

Pattem| Clagsification, Arousal | Cottex, EEG|-CHEx Sleep-aroasal u Sleep-activity and-event descriptior, A nousalss 23500k

Pattem | Clagsification - Awakening | Cortex, EEG- CHEx Sleep-awaleeningt u Sleep-activity-and-event deseription A wakenin g 23808

Pattem| Paroxismald ctivity, UnspecifiedEpdeptiformDischarge] | Shatp sppeating-or epileptiform-activitys | o Shatp appeating or-epileptiform-activity, Unspecifie d-eliptiform- 2381

Cotter, EEG{-CH3u dischargess

Pattem| Paroxismald ctivity, SharpTransient | Cortex, EEG CH3x | Sharp transientts o Shatp-appeating or-epileptiformeactivity, Shatp transiertet 25824

Pattem| Paroxismal ctivity, Wicket | Corter, EEG{-CH 3 Wicketi w Sharp-appesting or-epileptiform-activity, Wickets 2383 2u

Pattem| Paroxismald ctivity, Smaliharpdpike | Cortex, EEG| CHEz| Small sharp-spikes u Shatp-appeating ot epileptiform, Small sharp-spikess 23540:

Pattem| Patoismald etivity, ZetalWave | Cortex, EEG-C N Zetawrares u Sharp-appeating or-epileptiform, 2 eta-wavest: 238480

Pattem| Paroxismald ctivity, TriphasicWave] Cortex, EEG | CH3u | Triphasic waves u Shatp-appeating or-epileptiformeactivity, Triphasic waves 23556

Pattem | Patoxismald etivity, PhantomSpile And Waved chivity | Phattosm spike-and wave-activitys o Shatp-appeating o epileptifor-activity, Phartom spike- and-wawve: 23864

Cottex, EEG| CHax activityt

Pattem| Paroxismal ctivity, 144 ndfHzP ositiveButsts| Cortex, 14-and-f-He-positive busstss w Sharp appeating or-epileptiform-activity, 14-and 6 Hz-positive burstst 2387 2

EEG| CHEu

Pattem | Paroxismald ctivity, Lamb ddW ave | Cortex, EEG| CHEw | Lambdawaves u Shatp-appearing o epileptiforme activity, o 23580k

Pattem | Patoxismald ctivity, UnspecificletallDischarge | Cortex, Epileptic-or-potentially-epieptogenic: o Epileptic-or-potentially-epilept ogenic-activity-idertifiers, Unspecific-ictal: | 238280

EEG| CHaw activityt dischargest

Pattem| Paroxismal ctivity, SharpWave | Cortex, EEG | CHEz Epileptic-or-potentially-epieptogenic: o Epileptic-orpotentially-epileptogenic-activity-identifiers, Sharpwavesy | 23806

shatp-ware
Pattem| Paroxismald ctivity, Spike | Cottex, EEG |- CHEx Epileptic-or-potentially-epileptogenic: u Epileptic or-potentially-epileptogendc-activity identifiers, Spikest 23904
spiked

Pattem| Patoismald ctivity, Mhultiple3pikes | Cottex EEG | CHEx | Multiple-spikes u Epileptic-or-potentially-epileptogenic-activity-identifiers, Multiple-spikess) 2301 2o

Pattem| Paroxismald etivity, Spiked ndi aveC omplex| Cortex, - Apike-and wave complexs o Epileptic-or-potentially-epileptogenic-activity-identifiers, Spike-and-wave: | 23920

EEG|-CHE cotplexe st

Pattem| Paroxismald ctivity, &typic aldpike & ndW areC omplex|: Atypical spike-and wawe-c omplexs u Epileptic-or-potentially-epileptogenic-activity-identifiers, - Atypical spike- | 239280

Cottex, EEG| CHax andhwrave commplexe s

Pattem | Patoxismald ctivity, SharpAnd3low aveC omplex]- Shatp-atd-slowrwave- cotigple o Epileptic-or-potentially-epilept ogenic-activity-identifiers Shatp-and-slowe | 2393 o

Cottex, EEG| CHax wave complexe s

Pattem | Paroxismal ctivity, Rlyrthed clharp W aves | Cottex, EEG|- | Rhvthnic-sharp wavess o Epileptic-orpotentially-epileptogenic-activity-identifiers, Rhythimic-shap- | 23044

CH wavesh

Pattem| Paroxismald ctivity, BusstSuppression | Cortex, EEGH CHE% Burst-suppression o u Epileptic-or-potentially-epilept ogenic-activity-identifiers, butst- 23952
supptession

Pattem| Paroismald etivity,- Nultiple-tndep endent-spike 3-and- u Epileptic-or-potentially-epileptogenic-activity-idertifiers, Multiple- 2396 0

Lultipleltd ependent3pike shnddarnchuonousdlow| Cotter, EEG | asmchronous slowwavest independent-spikes-and-asmchronos- slow(berps artbit g

CH3

Pattem| Patoxismal ctivity, UnspecifiedPeriodicC erebrald ctivityr|- | Periodic and-Quasiperiodic Cerebral: u cott.-tuoderate-fre queney periodie-epileptiform- discharmes Unepecified- | 23068

Cottex, EEG| CH3x A ity petiodic cerebral-activibye

Pattem| Paroxismal ctivity, Quasiperio dicT tiphasicWaves | Cnasiperiodic triphasicwavess o ot toderate fre queneyperiodic-epileptiform discharges - 2307




Responses to questions

4a) Does the event storage method
allow expansion to new event types
(without programming)?

A: Yes, the default event code table can

be extended through ISO/TC215/WG7

or one can even define an event
coding scheme of one’s own and refer

to that in the events section



Responses to questions

4b) Can new information be added to an
event definition (without
programming)?

A: Yes, throuhg the use of one’s own
nomenclature (= coding scheme).

Alternatively, if standard event codes
are used, one can use compound
enumerations and add free text to
accompany an event code



Responses to questions

4¢c) Are events fixed to a channel?

A: They are linked either to a channel or to the
medical device used in the activity.
Environmental events exist, too:




Responses to questions

4d) Can events overlap?

A: Yes, there is no limit to the amount
of time-stamped events there can be
within one second. Events can also be
compound linking > 1 event codes to
a single time stamp.



Responses to questions

4e) Can events reference (link to) other events?

A: Compound enumerations are events
occuring at the same time, i.e. they are time-
linked. An arbitrary event cannot refer to any
arbitrary event in general but one can always
add a textual annotation to an event saying
that "this event is related to another one
which occurred some 15 seconds ago”.



Responses to questions

5a) How are measurements of channels
handled, eg. saturation?

A: If a channel saturates, an Alert event can be
stored to mark it in the file

5b) CPAP pressure (regularly spaced)?

A: Either as a signal like EEG or as separate
time-stamped numeric measurements

5¢) RR interval or HR (irregularly spaced)?

A: As time-stamped numeric measurements
(metric codes 16168 and 16770)



Responses to questions

6) Are tabulations of information stored in the format
(eg. AHI, TST)?

A: A FEF file stores data of a single subject. A FEF file
can contain data from different Session Tests, eg.
different nights of which the whole multitude of
signals and measurements are stored. One may
decide to store only the TST of all nights into a FEF
file, too (but FEF would be overkill for the purpose).
However, the coding scheme does not contain codes
for all derived measures such as AHI or TST and
private codes need to be used for those until they
are incorporated into the formal standard



Future of ENV 14271, FEF

= Possibility:
ISO Technical Specification "Health
informatics — Point-of-care medical device
communication — Application profile - File
exchange format for electrophysiology (or
polysomnographic?) studies”,
ISO 11073.20401

= As a world standard implemented to medical
recording devices and EHCR systems
worldwide



