Using Chart’'s Time Shift

Feature ADINSTRUMENTS

Introduction

Time Shift is a useful but perhaps little known off-line analysis feature of Chart. It is bundled with Chart for
Windows and available as a free download for Chart for Macintosh. Time Shift can be applied to one or more
channels, and can move the recorded channel(s) ahead or back in time. This can facilitate analysis, for instance by
taking into account conduction delays in neural pathways.

Using Time Shift
Step 1:  Open a previously recorded data file in Chart.
Step 2:  Select the channel(s) you wish to displace. In the pop-down menu for the channel select Time Shift.

NB. If this menu item is not present (in Chart for Macintosh) it means that the extension has not yet been installed.
Visit our website and download the extension from Software Updates. Chart will need to be restarted before the
feature is added.Step 3: Attach the muscle (using thread) to one of the holes along the arm.

Step 3: Choose the number of milliseconds or seconds you wish to move the channel in time. Negative numbers
shift the channel back in time, positive numbers move the channel ahead.

Example:

Figure 1 shows muscle sympathetic nerve activity (MSNA) recorded via a tungsten microelectrode inserted into
the peroneal nerve of an awake human subject. ECG, blood pressure, respiration, skin blood flow and sweat release
were also recorded; heart rate has been calculated (using Cycle Variables) from ECG.
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Fig. 1 Chart main view

MSNA occurs as bursts of vasoconstrictor impulses that are tightly coupled to the cardiac rhythm by the arterial
baroreceptors: the bursts are initiated when the baroreceptors are unloaded during diastole and terminated
during systole. Because postganglionic sympathetic nerve fibres are unmyelinated, conduction delays mean that a
sympathetic burst arrives at the peroneal nerve at the knee approximately 1.3 s after the R-wave of the ECG. Time
shift allows the nerve recording to be moved back in time by this amount, thereby bringing the peak of the burst
close to the R-wave of the relevant ECG.
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Figure 2 shows the same data in Figure 1 following displacement of the “nerve” channel. Note that any calculated
channel, in this case the RMS-processed signal, will also be displaced.
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Fig. 2 Chart main view after time shift of “nerve”

This is useful, as it facilitates analysis of the RMS-processed burst (Macintosh only) or Integrated burst (Macintosh

& Windows) using Peak Parameters. This is illustrated in Fig. 3.
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Fig. 3 Chart window and Peak Parameters extens
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Data Pad Columns
In Data Pad (selected in the Window menu) use the Data S
. w | (= Data Pad Col 4 S ] Miniwind
Pad Column Setup menu to select Peak Parameters. This T3NS DaaTas honimn Aoeap =
allows you to extract various features of the sympathetic T Y aline i
burst (measured from the RMS-processed or Integrated 21ope , Lk m
ock Information Peak Amplitude
neurogram), such as Peak Amplitude and Width at 10%. Cocle Variables Mid-Amplitude
Spectrum Parameters Rise Time
ThlS is Shown in Figure 4. CurveFit Coefficients | |Leading Slope ¥
Evoked Response 4| |Fall Time 4 |
Peak Parameters v | |Trailing Slope v|
Peak maximum value averaged over specified duration.
Click the Options_.. button o Set up parameters.
® When Any Channel is Selected
() Only When Channel is Selected Channel: | RMS nerve F‘#}
() From First Selected Channel
Miniwindow Transparency: 8—
Opague 0% Transparent
] Compact Data ( Options...) ( Cancel ) (—BK-—)
Figure 4: Data pad set-up dialog
Data Pad allows efficient automation of the analysis: the ind,and Selec: ]
required processes are first set up in each column of the data Search in: [ ECC E Search direction: 4] [W]
S ) - 5 —
pad and it is then simply a matter of navigating through the s o Lieal Miiia
Chart file and adding data of interest. For instance, jumping s Daia Aboue
from R-wave to R-wave is simple to implement using a peak-

detecting macro: in the Commands menu choose Find...,
Search in [ECG], Find Data, Local Maxima, Select [0.75 s]
Around, Select All Channels. This is shown in Fig. 5. Noise threshold: |10 %

Find the next maximum, ignaring maxima smaller than the set noise threshold.
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() Select to previous point

(Cancel )
Figure 5: The Find and Select window
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Figure 6: The Data Pad window
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