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Artefacts

Positioning of the patient
Suctioning

Movement

Physiotherapy
Disconnection (CCT, etc.)
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Just let them In?
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Calculation of ICP slow waves
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Manual vs. automated removal

Pro  Direct control » Saves data
 Comfortable
» More objective

Con * Loss of data * Distortion of signal
* Time Consuming
» Subjective
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Artefact Editor

==

R Artefocts Edit Dislog.

s Global Artefacts — iSeries Artefacts

Artefacts Edit Mode
G

Series artefacts

Artefacts groups Atefacts groups

fiee

Group members Group members

abp

Artefactlist Artefact st

Start Duration
07/12 12:53:50 11525
07/12 16:49:24 433.9

Start Duration
07/12 17:18:20 433.9
07/12 17:55:41 96.43

712 16:20 /12 16:40 712 17:00 M2 17:40 7112 18:00 7112 18:20 712 18:40 7112 19:00 71219:20 712 16:40 v 71217:20 712 17:40 712 18:00 71218:20 712 18:40 7112 19:00 711219:20

Time scale: <3 ho Ninutes, 26 seconds >  07/12/2004 16:17:03 - 19:24:29 Time scale: < 3 hours, 7 minutes, 26 seconds > 07/12/2004 16:17:03 - 19:24:29

 Exclude artefacts from display.

Advanced  Exdude artefacts from display

[ mmHg]

712 16:45 7/12 18:15 712 18:30

712 17:00 7121715 712 17:30 712 1745

Time scale: < 2 hours, 5 minutes, 54 seconds > 07/12/2004 16:34:41 - 18:40:35

7/12 18:00
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Advanced Artefact Editor

dvanced Configuration Editing - |ﬁ' |5|
dNR0 es OB =T Fort Size 10 -

-

<?xml version = "1.0" 7>

<ICHAirtefacts:>
<Global:
<Artefact ModifiedEy = "Administrator" MNodifiedDate = "06/09/2010 19:03:08" StartTime = "21f10f2008 21:16:38.083" EndTims = "21f10f2008 21:50:27.207
</ Global:>
<SignalGroup MNames = "icp":>
<hdrtefact ModifiedBy = "Administrator" MofifiedDate = "06/09/2010 19:04:15" StartTime = "21/10/2008 22:11:26.390" EndTime = "21/10/2008 22:45:23.033

W o -1 m ke WM

</ SignalGroups
</ ICMArtefacts:

o
[}

* Artefacts Edit Dialog BT |
Artefacts Edit Mode
Global artefacts
© Eifies Aterats 1
Artefacts groups
o -
Group mermbers
g
g Artefact list
Start Duration

21/1022:11:26 2037

21/1020:45 21/1021:00 21/1021:15 211021:30 21/1021:45 217102200 21102218 21/1022:30 21/1022:45 21710 23:00

x Cancel | Time scale: < 2 hours, 25 minutes, 35 seconds >  21.10.2008 20:42:48 - 23:08:23

TR RAES <=1

XK Cancel [ Export ) Tmpart Advanced ¥ Exclude artefacts From display




UniversityHospital Heidelberg

Artefact extraction algorithm |
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Artefact characteristics: loss of pulsatility
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Basic Features

(1) Define thresholds
(2) Use ,isNANfree”
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ABPpp= Max (ABP) - Min (ABP)
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LJISNANfree”

The function returns 1 if its input data buffer does not contain any
invalid (NAN) values or it returns NAN otherwise.

Icp data buffer

1IsSNANfree(icp) =
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Primary Analysis:

— ABPpp = Max (ABP) — Min (ABP)

— Calculation period: 1.5 sec (= 75 samples @ 50 Hz sf)

— Update 1 sec

— Define valid values thresholds: Max ABPpp = 90, Min ABPpp =15

Secondary Analysis 1:
— ABPpp = Mean (ABPpp) * IsNANFree (ABPpp)
— Calculation period: 10 sec, Update 10 sec

Secondary Analysis 2:
— ABP = Mean (ABP) * IsNANFree (ABPpp)
— Calculation period: 10 sec, Update 10 sec

Final Analysis:
— ABP = Mean (ABP)
— Calculation period: 10 sec, Update 10 sec
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Example of ,isNANfree" function in action

Invalid value
(value outside of valid range replaced by NAN)
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Unfiltered ABP
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Primary Analysis Configuration Editor

Calculation Window Specification Valid values range
Hame :

|AE|F'F'F' | Calculation Period : | 1.5 s | Max Value - |EIIII |
Enabled Update Period : |1 z | Min Value - |1 5 |

Formula Function

|I'u'lax{ AEBP ) - Min{ AEP ) Arguments :
(Adviser N
Function : You have specified a valid range (Min/Max fields) for the result of the
parameter caloulation but the Artefact Treatment is set to 'disabled’
E] Ez:irzllem:e in the Options (analysis section), This means that the valid EEP
E] E] E] E] CSPower range settings will be ignored!
E] E] E] EiII:':rt Would yiou like to switch on the Artefack Treatment now?
FundAmp
E] E] El;?:ﬁq | s | [ © o ] Do not show this again
Delet HFC . r
[0)] | HF
Function description: |

o ox | [x Cancell
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General || Display | Analysiz |Raw Diata Rec || System

Default zampling frequency [Hz]: |5IZI.III ETH
Default data analysis period [sec]: |1 oo f”
Ignore Manual Arntefacts Descriptor Files |:|
If this setting is set as ‘Disabled’ the Min/Max Automatic artefacts treatment
ranges will be ignored and so the artefact detection —> " Dizabled - the MinMax analysis attributes will be ignored
formulas will not work! @ Remove individual invalid (MAM) values

) Treat the whole petiod containing MAN values as invalid

Data gaps treatment

& Alvways reset calculation engine

@ Reset only if the data gap exceeds the analysis period
) Resst only if the data gap exceeds specified lencth

! Mever reset the calculation engine

Sllow incomplete data butfer

Miszing signals treatment
Lizt of input signal aliases (use ', as separator g 'fv fvx' 1

= Add

Delete

Al incomplete input signal list |:|
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Artefact extraction algorithm Il
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Artefact characteristics: peaks of ICP during suctioning
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ICP
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Virtual Signals:
— dICP = differentiate(movingaveragefilter(icp,200))
— ICP = delayfilter(icp,100)

Primary Analysis:

— dICPmax = Max(dICP), valid value range: 0 to15

— dICPmin = Min(dICP ), valid value range: -12 to O

— dICPpp = Max(dICP) — Min(dICP), valid value range: 0 to 25
— ICP = Mean(ICP)

— Calculation period: 5 sec, Update: 1 sec

Final Analysis:
— ICP_filt =
Mean(ICP) * ISNANFree(dICPmax) * ISNANFree(dICPmin) * IsNANFree(dICPpp)



UniversityHospital Heidelberg

Unfiltered ICP vs. Filtered ICP
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— dicpmax

BUT: Valid ranges need to be defined individually per patient
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... and more

Median function for removal of spikes
Time series forecast models
More advanced pulse detection and rejection algorithms



