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1 Requirements

The Tracker Plugin is included in Gimbal softwassions 2.1.2 and greater. It is distributed as
part of the ViewPoint / PCC installer packages.vieies tracker plugin installers are not valid
with these newer versions of ViewPoint / PCC.

PCs capable of running the ViewPoint software aapilon should also be capable of running the
Tracker Plugin. The Tracker Plugin does have higbemputation costs though. For the
premium version of Viewpoint, multi-core processarsd a minimum of 1GB of RAM are
recommended.

2 Overview

The Tracker Plugin offers three distinct versioepehding on the user’s registration key:

Stabilization Only: This is a stripped down version of the tracker thats only
Electronic Stabilization and Deinterlacing. Seetisec4 Stabilization Versiofior more
information.

Stabilization Plus Scene Tracking:Contains all the features of the stabilizationsicar
plus scene tracking.

Premium: Full version of the tracker that runs Electronialflization, Deinterlacing,
scene Tracking, and Target Tracking. See secBo®remium Versionfor more
information.

3 Deinterlacing Support

Both the Stabilization and Premium versions of VW@t include deinterlacing functionality.
The deinterlacing method can be selected from tieevRoint main menu und@®isplay . The
following methods are listed in order from leasgteatest CPU usage:

Off: No deinterlacing is done to the video. Raw videshown.

Duplicate: The lines of the first field in each frame are lde@d. The second field is
discarded.

Hybrid: This proprietary method enhances clarity by douplihe first field with
smoothed lines.

Blend: Both fields present in the frame are blended togeto reduce the jaggedness
associated with interlaced video.

Note: Video that has been through deinterlacing is fiemwng only and is not recorded to disk.
The selected deinterlacing method is recorded énvideo meta-data so that it can be recreated
at a later time.
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4 Stabilization Version

’» Stabilization Settings =100 x|
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apply Settings Request Settings | Restaore Defaulks

Figure 1 - Stabilization Settings

4.1 Enabling / Disabling Stabilization

Electronic Stabilization can be toggled using Ebectronic Stabilization checkbox on
the Stabilization Settings dialog. For Stabilization to work on pre-recordeideo,
ensure thaRun During Playback option is checked (see sectib3 Run During Playback

4.2 Controlling Maximum Image Shift

TheMax Shift  parameter controls the maximum image shift thaisisd to stabilize the video

sequence. A setting of 0% allows for no image sigfteffectively disabling the plugin). A

setting of 100% allows the frame to be shifted clagby out of view for large inter-frame

motions. The default setting is 25% which providesgood compromise between image
stabilization and scene visibility.

4.3 Run During Playback

Check this box to override any pre-recorded teleynahd allow real-time stabilization of the
video being played. Uncheck this box to allow amg-pecorded telemetry to control the
stabilization. This setting only affects pre-recadrideo, and has no effect on real-time video.
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5 Premium Version
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Figure 2 — Tracker Plugin Settings

5.1 Enabling / Disabling Tracking

There are four ways to start and stop the tracking:

Joystick Button: Pressing the joystick button specified by the Wh®int joystick
settings. The tracker initial position is set te tienter of the field of view (0,0).

Ctrl-T : Starts tracking at the location defined in freeget Position and Size
fields in thePrimary tab. Click this button again to stop tracking.

Right Click: Right click on a target anywhere in the fieldvadw starts tracking on the
object clicked. Right click again to stop tracking.

Left Click : During tracking, a left click moves the trackezdgion of Interest (ROI) to the
location of your click. Alternatively if the traek is armed in ViewPoint a left click
starts tracking. This can be useful if a touclesarcomputer is being used.
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5.2 Tracker State

The tracker state is visible from
the Primary tab in theTracker
Plugin Settings dialog as
shown inFigure 2. There are four
possible tracker states.

Idle: The tracker is loaded.
No image processing is
occurring.

Tracking: When actively
tracking an object, a white
track box appears over the
tracked objectRigure 3).

Figure 3 - Tracker Running

=0l x|
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is actively attempting to "t
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over the last known goodem=—__&oq

32085°T

position Eigure 4).

Track Coasting can be
enabled or disabled. Se«
section 6.2.5 Track

Qoasting for more Figure 4 - Tracker Coasting
information.

Scene Tracking: The overall scene is being actively tracked. Thekrcan be steered
using the joystick just as in normal flight. Frohist state the user can enable and disable
the target tracker using the methods describedettios 5.1 Enabling / Disabling

Tracking.
Stabilizing: The tracker is not actively tracking an objectt lsuperforming electronic
stabilization.
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6 Premium Version Settings

The Tracker Plugin Settings dialog contains tabbed pages that are used toatdhe
different tracker settings. The details of theisgt on each page are described in sectfohs
Primary Settingsand6.2 Advanced Settings

During normal flight operation all adjustments axkailable on th@rimary tab of theTracker
Plugin Settings dialog. During initial integration and setup thévanced tab is required.

Each page of th@racker Plugin Settings dialog has three buttons to control the settings
on the current page:

Apply Settings: Must be clicked for changes made in the dialogate effect in the
tracker.

Request SettingslLoads the dialog with the current settings thatlaesg used by the
tracker.

Restore Defaults:Loads the dialog with the default settings andenatically applies
those settings to the tracker.
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6.1 Primary Settings

Figure 5 - Primary Settings
6.1.1 Target Position and Size

The dynamic and hybrid trackers use a region adr@st (ROI) to mark a given target. This
region is defined by a position and a width. Therf&cTracker does not use an ROI and these
fields will be disabled when tig&cene Tracking  is selected.

Position: The target position (expressed in pixels, with ¢bater of the field of view at
(0,0)) defines the center of the ROI where tracksgnitiated. This is only applicable if
tracking is started with th&tart Tracking button or with theCtr-T  keyboard
shortcut.

Target Width: The target width defines the width and height & thacking ROI in
pixels. This is very important to tracking performea. Having a tracking ROI that is
much larger than the target can cause the tradhift to another object. Making the
width smaller than 20 pixels may also reduce tragkperformance because there may
not be enough discernable information to track.
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6.1.2 Stabilization

There are two types of image stabilization avadatd the tracker. They can both be used
simultaneously, but the visual effects of both maybe apparent.

Electronic Stabilization: This type of stabilization removes high frequenogtion in
the scene and can make it much easier to view eledtstargets. This stabilizes the
scene when the user is NOT tracking a target, @amthe user is target tracking, but
NOT target stabilizing.

Target Stabilization: This can be used to stabilize around the trackegbtaAlthough
the camera is trying to keep the target centeheslyémoves any remaining offset. This
does not remove vibrations as well as electron@biktation. It is also not
recommended as a normal mode of operation.

Scene Tracking: This can be used to track the overall scene. Tdok ttan be steered
using the joystick just as in normal flight. Froimst state the user can enable and
disable the target tracker using the methods destrin section5.1 Enabling /
Disabling Tracking

6.1.3 Playback

How the tracker interacts with the
system during video playback
(ViewPoint Disk mode) is driven by
the Run During Playback
checkbox and the ViewPoint
Playback Settings dialog.

How these settings affect the flow of
the image data is described in the
following sections and shown in
Figure 6.

For additional help see ViewPoint
Help available from thePlayback
Settings  dialog and theCreate
Video dialog.

Figure 6 - Image Processing with Playback from Disk
6.1.3.1 ViewPoint Data with Tracker Information

If using data recorded with Gimbal Ul 1.2.9 or tatiere is information available in the image
files that allows the video to be replayed as iswgewed during recording. To view the video as
it was recorded, th&un During Playback checkbox should be unchecked. To control the
tracker data to display use tRé&ayback Setting s dialog in ViewPoint, available from the
Video menu. .

For advanced users wishing to exercise the trackiggrithms on the recorded video for
development or training purposes, e During Playback checkbox should be checked, as
well as theShow Raw Video option in the ViewPoinPlayback Settings dialog. In this
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case the pre-recorded tracker data is ignored hedtracker algorithms can be run on the
recorded data.

6.1.3.2 ViewPoint Data without Tracker Information

If using data recorded from Gimbal Ul 1.2.8 or egirthere is no data in the image files that
allows the video to be replayed as it was viewedndurecording. The only way to view the
stabilized and tracked video is to make sureRine During Playback checkbox is checked,
and then run the tracker as you normally would giatching live video.

6.2 Advanced Settings

The Advanced tab of
the Tracker Plugin
Settings dialog is
intended to be set during
initial integration and
setup. During normal
flight operation, all
adjustment can be made
from thePrimary tab of
the Tracker  Plugin
Settings  dialog.

Figure 7 - Advanced Settings

6.2.1 Tracking Mode

There are two methods that gimbal pointing candwgrolled by the tracker. Each tracking mode
has its own set of PID parameters. For advice am¢uthe PID parameters, see secfioRID
Tuning Overview
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Rate Mode: In this mode, the gimbal pan and tilt rates afestdd to keep the target in
the center of the field of view. This mode coulduseful for general target tracking, as
well as more dynamic targets.

Geo Point Mode: Keeps the camera pointed to a specified latitudé lamgitude
coordinate. Geo Point Mode is useful for trackingtis or slow moving targets with
occlusion. The advantage is that the gimbal cositpminting at the target, while the
tracker gives updates of its position.

Image position information is required when stayti@eo Point Mode tracking. If this
information is not available the tracker will autatically revert to Rate Mode tracking.
To determine if image position data is available #& Image Position portion of the
Gimbal Status ~ window in ViewPoint.

6.2.2 Commands

To aid in tuning the PID parameters you can addralated delay by checking trenable
Delay checkbox. This shouldn’t be used in flight, bub ¢ee used if you are connected directly
to the gimbal in the lab to simulate the latency yeay see over a data link.

TheGimbal Cmd Rate is the rate at which the tracker will send comnsatadthe gimbal. This
value can be adjusted if you have data link linotad.

Note: Adjusting this value may require a re-tune of th Bettings.

6.2.3 Dropped Track

When the tracker can no longer maintain a traclammbject it can be setup to perform one of
two actions before returning full control to then@ial operator.

Geo Point Mode: When this option is selected the tracker will sancommand for the
gimbal to go into Geo Point Mode at the currentgmaosition. If the image position
data is not available, the gimbal will drop intot&&ode instead.

Rate Mode: When this option is selected the tracker will fizero the rate commands,
and then revert to Rate Mode.

6.2.4 Electronic Stabilization
These parameters are used for tuning the electstalilization performance.

Smoothing the Target: The target position can be smoothed by checkingStheoth
Target Box  checkbox. The amount of smoothing can be tunedsétging the
Smoothing Coefficient to a value between 0 and 1. Higher values effeatem
smoothing, but can result in the displayed track lagging behind the tracked object.

Max Shift: This is the maximum shift of the Electronic Steation expressed as a
percentage of the field of view. For example, arsgof 25 would mean that a maximum
of 25% of the field of view would be shifted fromafme to frame. Allowing greater
shifting would more perfectly align the video frasnevith the possible expense of seeing
less of the field of view at any moment.
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6.2.5 Track Coasting

CheckEnable Coasting to allow the tracking algorithm to coast over ltietks and attempt
to reacquire the target. Disabling coasting willsathe track to be dropped if the target cannot
be found.

7 PID Tuning Overview

The PID parameters can be changed while trackirigrte the tracker performance. The default
values are a good starting point for both rate &@sb Point tracking. This ratio of values
performs fairly well. If you find that these valuaee too high, try backing all values down by an
equal percentage.

Because this is a ground based tracker and defaylsei data links affect the tracker, these
parameters should be adjusted for each systenoulfaye having trouble with these values, see
section7.1 Tuning a PID Controllefor more information about tuning a PID controller.

7.1 Tuning a PID Controller

For quick tuning, start by zeroing theegral  andDerivative  parameters.

Gradually increase theroportional value until the system begins to oscillate.

Set theProportional value to half of the oscillation value.

P w0 DN PRE

Increase thdntegral value to reduce the amount of time it takes far tfifset to
center. Use caution here, too muctegral  value can cause instability.

5. Adjust theDerivative  value as needed to minimize the time to center.

Tuning the PID is best done with both the electrostabilization and target stabilization
disabled so that you can see how long it takesitmlthe target to the center of the field of
view. For more advanced PID tuning, consult yourofge control theory text for the

Ziegler-Nichols method.
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