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1 About This Document

1 About This Document

1.1 Purpose and Audience

This User Manual provides details on the usage of the Grid-EYE TrackMe software. The product is

referred to as “Grid-EYE

1.2 Revision History

Revision Date

1.0 19.01.2017
1.1 11.10.2017
1.2 20.10.2017
13 23.04.2018
131 01.06.2018

1.3 Use of Symbols

®
A

= [chapter number]
[chapter title]

TrackMe Software” or “the software” within this document.

Modifications/Remarks

1st preliminary version.

Added the driver installation steps for Windows 8 and Windows 10.
Actualized some images.

Actualized images and software description.

Included the parameter control panel description.

Adapted the Parameter Control Window image and description.

Description

Note

Indicates important information for the proper use of the product. Non-observance can
lead to errors.

Attention

Indicates important notes that, if not observed, can put the product’s functionality at
risk.

Cross reference
Indicates crossreferences within the document.
Example:

Description of the symbols used in this document => 1.3 Use of Symbols.
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2 Overview

2 Overview

The Grid-EYE TrackMe Software can be used together with the Grid-EYE Evaluation Kit and shows the
potential of this Sensor. It demonstrates, that it is possible with an 8 x 8 pixels grid to detect, track and
count persons very accurate.

The software is also available as embedded code for integration into a microcontroller. To get the
source code, please fill out the SLA, which is available on the Evaluation Kit website.

https://eu.industrial.panasonic.com/grideye-evalkit

The software is able to detect, track and count several persons at the same time. It is possible to differ
between the directions a counting line was crossed. Because of that incoming and outgoing persons can
be counted separately.
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2 Overview

2.1 Mounting information

The Grid-EYE Evaluation Kit must be mounted in a way that the sensor is looking from above on the
persons. The tracking and counting functions were tested with a mounting height up to 5 meters. This is
not the limit of the algorithm. The maximum mounting Height is influenced by the filter and threshold
setup. This Setup can be adapted within this software = 4.3 Parameter Options Window.

Tested up to
5.0 meters
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3 Software installation

3.1 Main application

Please follow these steps for the installation of the software.

1.

2.

3.

4.

Double click the Installation file.

Click on next.

ﬁ GridEye People Counting |£I_Iéj

Welcome to the GridEye People Counting Setup -
Wizard = T

J
3

The installer will guide wou through the steps required to install GridEyve People Counting on your
computer.

WARNING: This computer program is protected by copyright law and international treaties
Unauthorized duplication ar distribution of this program, ar any portion of i, may result in severa civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the |aw.

Choose the installation folder.

ﬁ GridEye People Counting |i|_|i:—hj

Select Installation Folder [_‘\

I
v

The installer will install GridEye People Counting to the following folder.

Tainstall in this folder, click "Mext". To install to & different falder, enter it below ar click "Browse".

Eolder:

CAProgram Files (x86)\Panasonich\GridEye People Counting), Browse..

Install GridEye People Counting for yourself, or for anyone who uses this computer

() Everyane

(@) Just me

Cancel ‘ I < Back ‘ [ et »

Click on next.

3 Software installation
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5.

ﬁ GridEye People Counting

Confirm Installation

The installer is ready to install GridEye People Counting on your computer,

Click "Mext" to start the installation.

Wait until the installation of the software is finished.

ﬁ Gridkye People Counting

Installing GridEye People Counting

GridEye People Counting is being installed

Flease wait.

<Back

MNext»

3 Software installation
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3 Software installation

6. After finishing the installation process, click on Close.

ﬁ GridEye People Counting |5|_|éj

Installation Complete A

GridEye People Counting has heen successfully installed.

Click "Close" to exit.

Flease use Windows Update to check for any critical updates to the NET Framework,

Cancel < Bark

3.2 USB drivers

The USB driver installation process will start automatically after installing the main application.
3.2.1 Windows7

7. After this procedure the usb driver installation part will start automatically.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Mext.

8. Click on next.

9. The Driver is an unsigned driver. Because of this security information will be displayed. Please
click on Install this driver anyway.
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3 Software installation

— -
Ikl Windows Security @

@ Windows can't verify the publisher of this driver software

9 Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device,

= Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

(%) See details

10. After the driver installation click on finish and close on the installation windows.
Device Driver Installation Wizan -'

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer.  your device
came with instructions, please read them first.

Driver Name Status

w" ATMEL, Inc. {usbser} Po... Readyto use
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3 Software installation

3.2.2 Windows 8 & 10

For Windows 8 and Windows 10 there will start a different driver installation routine.

1.

2.

Agree the license terms and conditions and then click on Install.

- Atmel USB Driver Package Setup -

,’v Atmel USB Driver Package

ATMEL TUSE LEIVER FACEAGE

END U3SER LICEN3SE AGREEMENT

AVE is trademark of ATMEL Corporation
Windows is a trademark of Microsoft Corporation
WinDriver is a trademark of Jungo Ltd

(11 agree to the license terms and conditions

Options Install Close

After installing the drivers click on Close.

® Atmel USB Driver Package Setup —

,’v Atmel USB Driver Package

Setup Successful

Close
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4 Software handling

4 Software handling

4.1 Main window

le Tracking and Counting

ko
ME
DI

1 Resot

Communication
ComPort
COMES. h | 2]
Oi

isconnect

Temperature Range
22

Object Detection
@ MaxTemp. 28
Show Temperatures
Image Direction
Fiip X Axis Fiip Y Axs

Bilinear Interpolation

Interpolation level [None -
Options

Shaw Count Line Options

Shaw Parameter Options
GridEye Version

en2 -

3. Inthe communication area the com port of your GridEye Evaluation Board has to be

Automatic range

Legend:

1. Counter values and the number of persons within the sensor field.
2. The reset button will reset the whole algorithm.

chosen. The com ports can also be connected, disconnected and refreshed.

4. Inthe temperature range field can be set the boundary temperatures for calculating
the colors of the thermal image. If the automatic range field is checked in, it will auto-
matically choose the minimum and maximum temperatures and will display it in the
min and max temp fields. This feature doesn’t have any impact on the TrackMe algo-
rithm. It is only for the thermal image colors.

5. If the show temperatures field is checked in, the pixel temperatures will be displayed
in the thermal image.

6. Gives the option to flip the images. Changing these fields leads to a reset of the people
counting algorithms.

7. With the interpolation level options the thermal image can be interpolated. It is possi-
ble to create interpolated thermal images with a resolution of 15 x 15,29 x 29, 57 x 57,
113 x 113 and 225 x 225 pixels. Used is a special tangential interpolation algorithm
which is much more realistic than a linear interpolation. This feature doesn’t have any
impact on the TrackMe algorithm. It is only for the visible thermal image.

8. The count line option gives the possibility to setup lines in the people count image. If a
person cross that line, the counter values will increase according to which direction
the line is crossed = 4.2 Count Line Option Window.
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10.

11.

12.
13.

14.
15.
16.

4 Software handling

The parameter options allows to change basic parameters of the algorithm

= 4.3 Parameter Options Window.

The Software can be used for both generations of the GridEye sensor. Please note that
the performance of the software is better with the generation 2 GridEye sensor.

The object detection image gives information about detected objects. Black pixels are
object pixels. Red pixel areas are indicating a detected person.

The thermal image is the result of the filtered raw data of the GridEye sensor.

The people tracking and counting window shows the results of the tracking and count-
ing algorithms in form of a bubble for each detected person.

The Bubbles are detected persons.

The smaller bubbles show the tracked motion history.

The counting line

4.2 Count Line Option Window

85 Count line options e ]

BProview

Plaase type in the start and end points
of your couning ines. You can
implement up o three lines. The

boundaries are 0 and 3340
Counting lne 1
Start poant End poi

x o - X 1200
¥ o[1920 2 v 2920

Counting i 2

Start poant End point
X 1200 5 X (2640
Y 2520 5 Y (2920
Counting line 3

i q
@ 52
Apphy Savir Load

Legend:

The Preview Image shows a preview for the actual counting line setup.

A counting line has a start point and an end point. Both are described by an x coordi-
nate and a y coordinate. The boundaries for the coordinates are 0 and 3840. Up to
three counting lines can be used.

Previewed counting line

Pressing the apply button will transfer the chosen counting line options to the main
window and they will be transferred to the Grid-EYE Modbus Unit. This option will be
saved and if the application is closed and then reopened the last chosen line option
will be used.

A line setup can be saved by pressing the save button.

A saved line setup can be load by pressing the load button.
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4.3 Parameter Options Window

43.1

4 Software handling

,‘ TrackMe Algorithm Parameters

Pre Filter Person Detection Person Tracking

Rectangle filter length
3

Median filter length

]

lIR Filter Coefficient
0.8

Interpolation
Interpolation Type

tangential -

Tang. Interp. Factor
0.35

Detection Threshold
Corner Side Center
045 04 035

Person Labeling
Overlap Factor
0

Area Factor
05

Temperature Factor
0.4

Person Parameters
Automatic Control
Adaption lIR Coefficient
0.995

Person Radius
2

Person Area
10

Person max Speed
2

Max Movement
Distance Factor

5

Min Person
Distance Factor
1

Max Estimated
Frames

5

Background Image
IR Filter Coefficient
0.3

Pre Filter

Rectangle filter length:

The sensor raw data is filtered by an average filter. A filter length of 3 means that the
temperature of one pixel will be averaged over 3 frames to create the filtered pixel value.

The minimum value is 1.

The maximum value is 10.

The step size is 1.

Median filter length:

Additional to the average filter a median filter can be used. For example if the average filter

length is 8 and the median filter length is 2, the 2 highest and lowest values will be sorted out,
and the average will be calculated with the remaining 4 values.

The minimum value is 0.
The maximum value is 4.

The step size is 1.

IIR Filter Coefficient:

After the average and median filter stage there is an IIR filter stage first order. A coefficient of
0.8 means that 80% of the new pixel and 20% of the old pixel value will be used for the new
pixel value.

The minimum value is 0.
The maximum value is 1.

There is no step size.
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4.3.2

433
4.33.1

4 Software handling

Interpolation

Interpolation type:
There are two options for the interpolation:

Linear: It's a basic linear interpolation algorithm to calculate from the 8 x 8 temperature
grid a 15 x 15 temperature grid.

Tangential: A special interpolation algorithm which is much more realistic then the linear
interpolation.

Tang. Interp. Factor:

A factor for controlling the sensitivity of the tangential interpolation algorithm. A value of 0 leads
to same results like the linear interpolation.

The minimum value is 0.
The maximum value is 1.
There is no step size.

Person Detection

Detection Threshold

To detect an object, it is necessary that this object contrasts from the background. The three
threshold values means, that when a pixel is for example 0.45 °C hotter than the background, it
will be detected as object pixel.

The three different thresholds are distributed at different places within the image. Please see
following picture for the distribution.
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4.3.3.2

4.3.3.3

4 Software handling

The minimum value is 0.
The maximum value is 1.

There is no step size.

Person Labeling

Overlap Factor:

If there are two hot spots close to each other it could be, that the calculated person areas
overlap each other. The Overlap Factor is the rate it is allowed to overlap. That means a value
of for example 0.1 means, that 10% of the area is allowed to share between two persons. If the
shared area is above the resulting threshold the second hot spot will not be considered as
center for a person.

The minimum value is 0.
The maximum value is 1.
There is no step size.

Area Factor:

With the Area Factor, a threshold is calculated for the minimum area a hot spot has to fill out to
be considered as person.

The minimum value is 0.
The maximum value is 1.

There is no step size.

Temperature Factor:

The Temperature Factor is used for the calculation of a threshold between the minimum and
maximum temperature value. Every pixel which is below this threshold will not be considered as
center point for a person.

The minimum value is 0.
The maximum value is 1.

There is no step size.

Person Parameters

Automatic Control:

In TrackMe there is an automatic adaption algorithm included which makes the system
independent from the sensor mounting height. It calculates the standard values for “Person
Radius”, “Person Area” and “Person max Speed” by learning from detected persons. This
algorithm can be deactivated, so that fixed values can be chosen.
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4.3.4

4 Software handling

Adaption IIR Coefficient:

The Person Parameters will be adapted over an IIR-Filter first order. The lower the value is, the
faster the parameters will adapt to detected persons.

The minimum value is 0.
The maximum value is 1.
There is no step size.

Person Radius:

Standard value which is used on different algorithm parts for calculation of distances and areas.
The minimum value is 0.

There is no step size.

The unit is “pixel”

Automatic Parameter Calculation:

Basically the “Person Area” and the “Person max Speed” can be calculated from the “Person
Radius”. With unchecking the Automatic Control check field it is possible to choose fixed values
for them independent from the logic relation between them.

Person Area:

This is a standard value which is used for example for calculating if a hot spot is considered as
a person.

The minimum value is 0.
There is no step size.
The unit is “pixel”

Person max Speed:

Standard value which is used to create thresholds for checking distances between persons.
The minimum value is 0.

There is no step size.

The unit is “pixel / frame”

Person Tracking

Max Movement Distance Factor:

This factor, together with the “Person max Speed”, is used to calculate thresholds for checking
distances between persons.

The minimum value is 0.

The step size is 1.

User Manual Rev. 1.3.1 Page 17



Panasonic

4.3.5

4 Software handling

Min Person Distance Factor:

This Factor is used to control the distance two persons have to each other without the
assumption that one could hide the other one if there is no second hot spot detected.

The minimum value is 0.
The step size is 1.

Max Estimated Frames:

The amount of Frames a person will be held without deleting, when there is no fitting hot spot
detected.

The minimum value is 0.

The step size is 1.

Background Image

IIR Filter Coefficient:

The background image will be adapted to changing environment temperature. The speed of this
adaption is handled by an IIR filter first order.

The minimum value is 0.
The maximum value is 1.

There is no step size.
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5 Appendix

5 Appendix
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