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treadmill page]] which includes most of the important information you need to know to collect
treadmill data in visual3d.** this tutorial contains basic processing steps that apply to instrumented
treadmills, including: |2fprogress_1.gif |[[http://bertec.com/products/instrumented-treadmills/|bertec
treadmills]] |[[http://www.treadmetrix.com/|treadmetrix treadmills]] | |amti_treadmill.jpg
|bertec_treadmill.jpg |treadmetrix_treadmill.jpg | ====== use processed analogs for ground reaction
force calculations ====== |specify that analog processed signals should be used for computing the
ground reaction force\\ \\ you want use processed targets and analogs checked, leave use processed
forces unchecked. more information about this can be found
[[visual3d:documentation:visual3d_signal_types:used_process|here]]. | amti_tutorial5.jpg| ======
set minimum force threshold ====== under the visual3d force menu is an option to set a threshold
for force platform/structure data. |**force -> modify minimum force platform value...** |
minimumforcemenu.jpg| |set the minimum force platform value. most force platform manufacturers
recommend a minimum of **50 n** for treadmill data. | minimumforcedlg.jpg| \\ if the computed force
is less than the minimum force, the force and freemoment are set to zero, the cop is set to
[[visual3d:documentation:c3d_signal_types:data_not_found|data_not_found]]. this threshold value is
used to remove noise from the force signals. often for instrumented treadmills this value must be set
higher than for overground gait trials. this value can also be set using the pipeline command
**[[visual3d:documentation:pipeline:force_commands:set_force_platform_threshold|set_force_platfor
m_threshold]]**. this command is listed under the
**[[visual3d:documentation:pipeline:force_commands:force_commands_review|force]]** category of
the pipeline commands. ====== filter the analog signals ====== |**1. filter the analog data.**\\ \\
- expand the data tree in **signal and event processing** mode.\\ - with the **right mouse** button
select the **original** folder under the **analog** folder.\\ - with the **left mouse** button select the
**lowpass** option.\\ - select **done** to execute the command.\\ \\ see
[[https://www.c-motion.com/support/visual3d.php?topic=faq_signals#topic-828|signal processing]] for
an explanation of the default command parameters. | treadmill_tutorial1.jpg| |**2. specify the desired
parameters for the lowpass filter command. example:**\\ \\ - cutoff frequency: 25\\ - samples
reflected: 0\\ - samples extrapolated: 0\\ - samples in buffer: 100\\ - bidirectional passes: 3 |
treadmill_tutorial2.jpg| |**3. check that data was filtered:**\\ \\ - note that a **processed** folder
exists under the **analog** folder in the data tree.\\ - expand the **processed** folder in the data
tree and with the **left mouse** button select the signal **atffx.** a dialog appears containing 3
tabs.\\ \\ in the **data view tab**, note the column headings sub1, sub2, etc. these refer to the
subframes of the analog signal that arise because the analog sampling rate is higher than the mocap
rate.\\ \\ the column sub1 contains the frames of data that are synchronous with the motion capture
frames. | treadmill_tutorial3.jpg| |selecting the **history tab** displays the processing history of the
signal. | treadmill_tutorial4.jpg| **4. hit recalc to update the workspace** no changes will be made to
dependent signals until recalc is hit.\\ \\ **note:** these steps can be done using the pipeline using the
[[visual3d:documentation:pipeline:signal_commands:lowpass_filter|lowpass_filter]] and
[[visual3d:documentation:pipeline:file_commands:recalc|recalc]] commands. ====== analog signal
baseline values ====== for instrumented treadmills, it is critical to set appropriate baselines for the
analog signals that compensate for bias in the amplifiers. for fixed platforms, it is straightforward to a
range of frames for which the platform is unloaded.
[[visual3d:documentation:pipeline:force_commands:fp_zero|force platform zero parameters]]. note
that these are independent of the minimum force threshold and remove the bias on the analog
signals when the force platforms are unloaded. in visual3d version 6 we have introduced a command
[[visual3d:documentation:pipeline:force_commands:fp_auto_baseline|fp_auto_baseline]] that
automatically determines the appropriate baseline values to remove from each analog signal.
[[visual3d:documentation:pipeline:force_commands:fp_auto_baseline|fp_auto_baseline]] !
/fp_number= ! /auto_zero=true ! /auto_fp_minimum=true !
/use_reduced_fp_minimum_around_force=true ! /reduced_fp_minimum=5.0 **;** this command does
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three things: - zeros the force signal without having to specify a
[[visual3d:tutorials:kinematics_and_kinetics:force_platforms#compute_baselines|frame range]]
(auto_zero) - defines the
[[visual3d:documentation:kinematics_and_kinetics:external_forces:force_platforms#minimum_force|m
inimum force platform value]] based on the noise in the signal (auto_fp_minimum) - looks at the
before/after the signal loaded - and finds when the signal crosses the reduced fp minimum to ensure
as much of the signal is used as possible (use_reduced_fp_minimum_around_force) the
[[visual3d:documentation:kinematics_and_kinetics:external_forces:force_platforms#minimum_force|m
inimum force platform value]] is determined by identifying the values of the plate during all the
periods where the plate is unloaded. each force component is used to determine the set of frames
containing median values for each component, and a single representative minimum force frame is
determined from these values.\\ ====== force assignment ====== the force assignments to
segments should be computed automatically by visual3d. it is vitally important that force assignments
are checked for validity (e.g. complete stance phase, only one foot in contact with a platform at a
time, etc) because the
[[visual3d:documentation:pipeline:event_commands:automatic_gait_events|event detection]] is based
on force platform assignments, not on the force signals. in the figure below the presence of the blue
arrow displays the combined force vector from the two platforms. amti_treadmill2.jpg
amti_treadmill3.jpg ====== examples ====== this script below is an example of locating the
corners using markers, but it's actually recommended to do this using [[caltester:overview|caltester]].
this only needs to be done if your force platforms position changes relative to the motion capture
origin - like if you have an inclined treadmill. |     **locating corners using markers** |
|[[visual3d:documentation:pipeline:other_commands:set_use_processed_analog|set_use_processed_a
nalog]]\\ \\ /use_processed=true\\ \\ **;**\\ \\ ! the minimum force for instrumented treadmill is usually
considerable higher than fixed force platforms\\ \\
[[visual3d:documentation:pipeline:force_commands:set_force_platform_threshold|set_force_platform_t
hreshold]]\\ \\ /threshold=40\\ \\ /set_as_default=false\\ \\ **;**\\ \\ ! in this example, the analog and
target signals are filtered at the same frequency\\ \\ ! this is recommended for inverse dynamics\\ \\
[[visual3d:documentation:pipeline:signal_commands:lowpass_filter|lowpass_filter]]\\ \\
/signal_types=analog\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ ! /result_folder=processed\\
\\ ! /result_suffix=\\ \\ ! /filter_class=butterworth\\ \\ /frequency_cutoff=20\\ \\ /num_reflected=0\\ \\ !
/num_extrapolated=0\\ \\ /total_buffer_size=1000\\ \\ /num_bidirectional_passes=3\\ \\ **;**\\ \\
[[visual3d:documentation:pipeline:signal_commands:lowpass_filter|lowpass_filter]]\\ \\
/signal_types=target\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ ! /result_folder=processed\\
\\ ! /result_suffix=\\ \\ ! /filter_class=butterworth\\ \\ /frequency_cutoff=20\\ \\ ! /num_reflected=6\\ \\ !
/num_extrapolated=0\\ \\ ! /total_buffer_size=6\\ \\ ! /num_bidirectional_passes=1\\ \\ **;**\\ \\ ! the
markers are sitting on top of the corners of the platform,\\ \\ ! so it is necessary to remove the marker
radius.\\ \\ ! instrumented treadmills can be on an angle, so the offset for the\\ \\ ! marker radius
should be perpendicular to the platform (not necessarily in a lab axis)\\ \\
[[visual3d:documentation:pipeline:metric_commands:metric_explicit|metric_explicit]]\\ \\
/result_metric_folder=fp\\ \\ /result_metric_name=marker_radius\\ \\ /metric_value=0.008\\ \\ **;**\\ \\
! compute the normal vector to the platform.\\ \\
[[visual3d:documentation:pipeline:expressions:overview|evaluate_expression]]\\ \\
/expression=mean(best_fit_plane(current_signal))\\ \\ /signal_types=target+target+target+target\\ \\
/signal_folder=original+original+original+original\\ \\ /signal_names=fp1+fp2+fp3+fp4\\ \\
/result_types=metric\\ \\ /result_folders=fp\\ \\ /result_name=fp_normal\\ \\ !
/apply_as_suffix_to_signal_name=false\\ \\ **;**\\ \\ ! compute the mean value of the markers at the
corners\\ \\ ! and remove the marker radius offset.\\ \\
[[visual3d:documentation:pipeline:expressions:overview|evaluate_expression]]\\ \\
/expression=mean(target::original::fp1)-
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metric::fp::marker_radius*vector(metric::fp::fp_normal::x,metric::fp::fp_normal::y,metric::fp::fp_norma
l::z)\\ \\ ! /signal_types=\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ /result_types=metric\\ \\
/result_folders=fp\\ \\ /result_name=c1\\ \\ ! /apply_as_suffix_to_signal_name=false\\ \\ **;**\\ \\
[[visual3d:documentation:pipeline:expressions:overview|evaluate_expression]]\\ \\
/expression=mean(target::original::fp2)-
metric::fp::marker_radius*vector(metric::fp::fp_normal::x,metric::fp::fp_normal::y,metric::fp::fp_norma
l::z)\\ \\ ! /signal_types=\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ /result_types=metric\\ \\
/result_folders=fp\\ \\ /result_name=c2\\ \\ ! /apply_as_suffix_to_signal_name=false\\ \\ **;**\\ \\
[[visual3d:documentation:pipeline:expressions:overview|evaluate_expression]]\\ \\
/expression=mean(target::original::fp3)-
metric::fp::marker_radius*vector(metric::fp::fp_normal::x,metric::fp::fp_normal::y,metric::fp::fp_norma
l::z)\\ \\ ! /signal_types=\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ /result_types=metric\\ \\
/result_folders=fp\\ \\ /result_name=c3\\ \\ ! /apply_as_suffix_to_signal_name=false\\ \\ **;**\\ \\
[[visual3d:documentation:pipeline:expressions:overview|evaluate_expression]]\\ \\
/expression=mean(target::original::fp4)-
metric::fp::marker_radius*vector(metric::fp::fp_normal::x,metric::fp::fp_normal::y,metric::fp::fp_norma
l::z)\\ \\ ! /signal_types=\\ \\ ! /signal_folder=original\\ \\ ! /signal_names=\\ \\ /result_types=metric\\ \\
/result_folders=fp\\ \\ /result_name=c4\\ \\ ! /apply_as_suffix_to_signal_name=false\\ \\ **;**\\ \\ !
modify the corner locations\\ \\
[[visual3d:documentation:pipeline:force_commands:modify_force_platform_parameters|modify_force_
platform_parameters]]\\ \\ /fp_used=1\\ \\ /fp_zero=0+0\\ \\ /fp_zeros=0+0\\ \\
/fp_corner1=1000*metric::fp::c1::x\\ \\ +1000*metric::fp::c1::y\\ \\ +1000*metric::fp::c1::z\\ \\
/fp_corner2=1000*metric::fp::c2::x\\ \\ +1000*metric::fp::c2::y\\ \\ +1000*metric::fp::c2::z\\ \\
/fp_corner3=1000*metric::fp::c3::x\\ \\ +1000*metric::fp::c3::y\\ \\ +1000*metric::fp::c3::z\\ \\
/fp_corner4=1000*metric::fp::c4::x\\ \\ +1000*metric::fp::c4::y\\ \\ +1000*metric::fp::c4::z\\ \\ **;**\\ \\
! execute the following to compute the baseline bias\\ \\ ! on the analog channels.\\ \\
[[visual3d:documentation:pipeline:force_commands:fp_auto_baseline|fp_auto_baseline]]\\ \\ !
/fp_number=\\ \\ ! /auto_zero=true\\ \\ /auto_fp_minimum=false\\ \\
/use_reduced_fp_minimum_around_force=false\\ \\ ! /reduced_fp_minimum=5.0\\ \\ **;**\\ \\
[[visual3d:documentation:pipeline:file_commands:recalc|recalc]]\\ \\ **;** |
}}}}}}}}}}}}}}}}}}}}}}}}
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