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Application Note 255 Artifact Rejection—Verification Procedure

When on-line averaging is invoked, some signal amplitude excursions may need to be excluded during the averaging
process. Artifact Rejection is a feature for just this purpose.

Occasionally during an acquisition, extreme levels of artifact will be present for one reason or another. Checking artifact
rejection allows users to determine what signal levels constitute artifact, and have the MP System (MP160, MP150 or
MP36R) reject these trials.

When artifact rejection is enabled, the MP System will ignore any trials that contain signals exceeding the artifact
rejection thresholds, keep track of how many trials have been rejected, and add that number of trials to the total number of
trials to be acquired. This allows users to “re-try” a trial that was rejected due to the presence of artifact.

To set these parameters, a high threshold and a low threshold must be set. Both thresholds refer to the scale limits
(normally £10 V).

If the high and low artifact rejection thresholds are set to 80% and 30% (respectively), the MP System (MP160, MP150 or
MP36R) will reject any trial where the signal exceeds +8 \Volts or -3 Volts.

When the channel scaling feature is used to change the range of Map (Scale) values to something other than £10 V, the
artifact rejection formula for symmetrical limits is:

y = ((2-PV)/100)-x - PV (Eq. 1)
where y = voltage threshold

PV = Peak Value
x = percent threshold (whole number)

If non-symmetrical limits are used, the following equation is used:
y = ((V1-V2)/100)-x + V2 (Eq. 2)
where vy = voltage threshold
V1 = Higher Peak Value

V2 = Lower Peak Value
x = percent threshold (whole number)

Hardware Set Up

Figure 1 is a schematic of the signal connections between modules.

Control Signals Control Signals
MP160 STM100C HLT100C MP150 STM100C uIM100C
or AMI100D
CH1 CH2
Out Out CH1 CH2
Test Signal Test Signal

Figure 1 Schematic of test set up (MP160 with HLT100C/AMI100D on left, MP150 with UIM100C on right)

The MP160 will use an external stimulator (STM100C) to generate a 100 us, 1 V pulse into CH1, CH2 of the HLT100C
or AMI100D. CH1 will be subjected to averaging/artifact rejection. The signal entering CH2 will be a reference point for
comparison to CHL.
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The MP150 will use an external stimulator (STM100C) to generate a 100 ps, 1 V pulse into CH1, CH2 of the UIM100C.
The newer-model MP160 will also use an external stimulator (STM100C) to generate a 100 us, 1 V pulse into CH1, CH2,
but uses the HLT100C or AMI100D (High Level Transfer unit) in place of the UIM100C. CH1 will be subjected to
averaging/artifact rejection. The signal entering CH2 will be a reference point for comparison to CH1.

Software Set Up: Channel/Acquisition/Averaging/Stimulator

Beginning with Figure 2, MP160/150 > Set Up Data Acquisition > Channels..., the enabled channels are analog CH1,
CH2.

Input channels setup for "MP150 0D0BCZ' " A =NEEAL X |
-

Analog | Digital | Calculation

Acquire  Plot Value  Channel Label Channel Sampling Rate i
Al Analog input [40.000 kHz

A2 Analog input [40.000 kHz

[ A3 Analog input 40,000 kHz

[ Ad Analog input 40,000 kHz

Figure 2 Channel Set Up

Figure 3a shows the acquisition (Length/Rate) parameters with Figure 3b displaying Averaging setup. Note that while two
channels are available, only CH1 is enabled for averaging.

- Averaging options
Acquisition setup for "MP150 000BCZ SHECE X
— Averages: [2000 - Enable
Record v] and [Save once v] using [Averaging v]
Latency: S0 msec CH1
Sample rate: | 40000 - | samples/second [C] Ext Trigger [CeHz
» § ) CH3
L Positive Edge (@ Negative Edge
Acquisition Length: 10,000 msec | (80001 Samples max) cH4
| e b Artifact rejection CHS
. X CH&
M| [C] Repeatevery |0.00000 seconds for i times reject high: 80 Yo =
CHZ
" 0 reject lowe: 30 % n
Figure 3a Acquisition Parameters ’ cHS
CHg
CH 10
CH 11
CH 12
CH 13
CH 14
CH 15
CH 16
[ OK ] ’ Cancel

Figure 3b Averaging/Artifact Rejection parameters
through Setup button in Figure 3a

The STM100C module is controlled by the MP160/150 module. Enable the control through the dialog checkbox shown in
Figure 4 and accessed through MP160/150 > Manual control... During the acquisition, the attenuation slider can be
actively engaged or set to a pre-determined value.
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Manual control for 'MP150 000BC2'
SIM100 STM100/ Digital Analog outputs
STM100 Attenyation: 0 a8 =t 0
- o
] v
[] nwvert output
8 9 10 11 12 13 14 15
[ Read continuously
0.0000 0.0000
Volts

www.biopac.com

=il X" ]

Figure 4 Manual controls for the STM100C module

When specifying the pulse characteristics, use the parameters displayed in the Stimulator dialog box, as shown in Figure
5. Bipolar amplitude is specified to test both limits of Artifact Rejection. Positive and negative amplitudes can be

separately specified.

Stimulator setup for 'MP150 000BC2', graph ABR Template v4 test case for averaging.acq

= | B |

Analog Output 0 x | Analog Output 1

10.000000

Out 0
STM100
alks

FIEEE

-10.000000;
0 msec 10.0

End of Avg. Pass

Start of Avg. Pass

‘ Duration: | Qutput once. -

|

[ Seg £1 Level 0.000000 Yolts Seg #1Width 0.050000 msec
Seg #2 Level 1.000000 Volts Seg #2 Width 0.100000 msec
Seg #3 Level 0.000000 Volts Seg #3 Width 0.050000 msec
seg =4level -2.000000  volis Seq #4Width 0.100000 msec
Seg #5 Level 0.000000 Volts Seg #5 Width 9.700000 msec

Timing

@ Output stimulus when “Start” button is pressed
Wait until trigger is detected before starting output

() Use manual stimulator control

Analog Output 0:[ OFf || On

Analog Output 1:| OFff || On

Figure 5 Pulse specification

Using the attenuator knob on the STM100C, during acquisition, the pulse’s averaged amplitude variation, as seen in CH1
of the graph window, will lag the amplitude variation of the pulse displayed in CH2. Artifact Rejection is set by the

percentage values as shown in Figure 3b. For the +1/-2 V amplitude profile of the pulse signal, one can establish rejection
limits using the formula given in Part 3 of this note.

For instance, to set rejection limits of -1.7, the following calculation is performed:

From Eq. 2

where,

(Vl _Vz)

e X+V,
100

y:

V1 = upper signal voltage limit, +10 V
V, = lower signal voltage limit, -10 V
y = signal threshold

X = percentage, whole number
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For a lower threshold limit of y = -1.7 V, the equation becomes
20
217229 4 (-10)
100

where x =41.5

The upper AR limit would be set to 100 to allow all positive pulse excursions.

Type these values into the appropriate parameter text box shown in Figure 3b.
Measurement

Click OK on the Start button of the AcgKnowledge graph window. The graph should appear as shown in Figure 6a.
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Figure 6a Graph window displaying the two channels, CH1 is the averaged signal, CH2 is the un-averaged, real-time sampled signal
Figure 6b shows an amplitude measurement at the time of threshold crossing, where the red circle highlights the
amplitude on CH2. CH1 waveform is an averaged signal, as such; it is not an accurate reflection of the real-time voltages

presented to analog port at the UIM100C or HLT100C/AMI100D; that is what CH2 represents.

Max. =] 0.61436 voits [1__ = |[Min )= 136724 vois (2 w|[Max. == 076416 vois 2= Min =) =[-1.70135 voks
Figure 6b

Figure 6¢ shows the running totals of acquisition passes that were averaged and rejected near the time of threshold
crossing.

To Go: 1845 Avg: 90 Rej: 59
Figure 6¢ Rejection count as the lower signal waveform reached the -1.7 V limit.
From the Figures, the Artifact Rejection feature appears to be functioning as expected.
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