K-MD7-EVAL data sheet RFbeamMicrowave

K-MD7-EVAL

K-MD7 evaluation kit

Features > Easy evaluation of the digital radar sensor K-MD7
» Powerful control panel GUl included
> Real-time streaming and visualisation of all sensor data
> Datarecording and playbackincluding video usinga webcam
> Savestime to marketandreduces NRE costs

Applications » Getting started with the K-MD7
> Real-time optimisation of the radar parameters for different applications
> Situationrecordingincluding video data for later analysis in the lab
> Learning about the potential of a K-MD7 sensor

Description The K-MD7 evaluation kit is a powerful tool to evaluate the use of the K-MD7 for your
applicationidea. It features a tripod holder and visualises the digital output of the
sensoroveran LED. Furtherit features an easy connectiontoa PC overasimple USB
connection withoutany needs foran external power supply.

With the supplied powerful Control Panel software, the development time is reduced
drastically. All the sensor parameters can be modified using the Control Panel,
without having to look at the command list of the K-MD7. The influence of changed
parameters can be directly checked in the real-time views of the software. The control
panel featuresa lot of different views including a histogram to analyse the measured
datain detail. Furthermore itis possible to record all measured data and replay it
directly inthe software to analyse different application scenarios offline without

the sensor.

Control Panel Figure 1: Control panel
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1 PinConfigurations and Functions

Figure 2: Pin configuration and functions
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The K-MD7 evaluation kit consists of an evaluation kit PCB in

combination with a tripod mountand a K-MD7 sensor. There

isan USB-C connector mounted on the PCB for powering and

connection the K-MD7 directly toa PC. Furtherthereisade-

tection LED mounted onthe board to visualise if the sensor has

detected any targetsinside of a definable zone.

Table 1: Pin function description

Connector Pin. No. Name Description
K-MD7 X4 1,3,5 Mounting These pins are for mounting only.
Leave these pins floatingand do not connect them to any potential.
K-MD7 X2 2 GND Ground pin
4 Detection out Digital detection output
6 vCcCe Powersupply pin (3.2 t0 5.5V)
8 RX Serialinterface RXinput
10 X Serialinterface TX output
12 Digitall10 1 Reserved for future use, do not connect
14 Digital10 2 Reserved for future use, do not connect
16 Digital10 3 Reserved for future use, do not connect
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Installation 4
Connect the delivered USB Stick to your PC. 1.
Opentheinstaller folder onthe stick.

Installthe K-MD7 Control Panel by double clicking 2.

the setup.exe file. If no .net framework is installed, the
installer willinstallit automatically.

& Tousetheintegrated video function, install and
testyour webcam before you go to the next chapter.
Please download and install necessary drivers for
the webcam from the manufacturer website.

3
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Quick Start

Connectthe USB cable to the X1 connector of the
evaluation kit. 4.
Connect the otherside of the USB cable with your PC and
wait untilthe serial COM portdriverisinstalled. If the
driverdoes notinstallautomatically, installit by double
clicking the FTDI_setup.exe inthe installer folder of the
USB stick.

Startthe K-MD7 Control Panelsoftware.

Selectthe correct COM portand clickthe connect button.
Onasystem with multiple webcams, a dialog will pop up.
Select the webcam you want to use.

The Mode indicator switchesto Live stream and the
softwareisready to use.

Software Update

Connectthe USB cable to the X1 connector of the
evaluation kitand to your PC.

Startthe K-MD7 control paneland connect to the sensor.
The mode display shows «Live stream» to indicate that the
sensor has started to the application.

Switch to the Update tab and jump to the bootloader by
pressing the «Start Bootloader» button

Reconnect to the sensorby pressing the «Connect» button.
Now the mode display shows «Bootloader» to signal that
the control panelis connected to the bootloader.

Use the «Browse» buttonto select the firmware update file
provided by RFbeam Microwave and press the «Update»
button to start the update.

Wait until the process has finished. Amessage box indi-
catesif the update was successful. The application starts
automatically and by switching to the communication tab it
is possible to directly connect to the sensor.
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5 Control Panel

The control panel contains many configuration options. The
structure of the panelviews is designed to guide through the
different steps of the radar processing, which is described in
detailin the datasheet of the K-MD7.

The control panel consists of three different areas which are
described in detailin the next chapters.

Figure 3: Overview control panel areas

Views

—— Miscellaneous Display Controls

—— Tabs

There are many views to selectin the miscellaneous display con-
trolsarea. Allof them have a preceded shortcut based on the data
output whichis usedinthe views (RADC, RFFT, PDAT, TDAT). To use
the different views the according data output needs to be enabled.

Forexample, if <PDAT - RAW Target Data» is turned onin the
«Data output» section, the views on the right will start to visu- - PDAT - Raw Target Speed/Range

alise the K-MD7 data. - PDAT - Raw Target Range/Range

Figure 4: Data output example

[]
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5.1 Views
The control panelfeatures the possibility to simultaneous-

ly show two views in parallel to visualise the sensor datain
different ways. How to switch between the different views is
describedin the chapter Miscellaneous Display Controls on
page 10.

5.1.1 Video

Ifawebcamisconnected tothe PCitis possible toshow the
video pictureinthisview.

Tostartthe video stream, the button «Start» needs to be
pressed.

5.1.2 RADC-RawADCdata

The RADC view shows all sampled ADC channels of the sensor.

Itis possible to enable and disable the different groups of
channels using the checkboxes below the graph.

Adetailed description about the RADC values can be found in
the K-MD7 datasheet.
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5.1.3 RFFT- Raw FFT data

The RFFT view shows the average frequency spectrum of the
tworeceiving channels. Further the threshold is visualised. Each
movement which generates a frequency with anamplitude above
the threshold is used for the calculation of the raw targets.

Adetailed description about the processingin the sensor can
be found inthe K-MD7 datasheet.

5.1.4 PDAT- Raw targetspeed/range

Thisview contains all the found raw targets and visualise them
indistance and speed.

No. of targets:
Count of actually reported raw targets (Max. 24 targets).
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5.1.5 PDAT - Raw targetrange/range

5.1.6 TDAT - Tracking speed/range

Thisis one of the mostinteresting views, as the information

of the targetsisinterpreted and shown inatwo-dimensional
map. The targets show the radar's view of the real world and
colours the pointsaccording to the direction of the movement.
Itis possible to change the scaling of the X-axis.

No. of targets:
Count of actually reported raw targets (Max. 24 targets).

Radar direction:

Definesthe direction of the radar to the monitor. If «<Same
as monitor»is used, the webcam video has to be mirrored to
correspond to the data.

Compare this view with the corresponding raw view (PDAT) to
see theimprovements of the tracking filter.

The view also shows the tracking channel ID of each objectin
combination with a unique colour foreach ID.

No. of targets:
Countof actually reported tracked targets (Max. 8 targets)
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5.1.7 TDAT - Tracking range/range

5.1.8 TDAT - Tracking real time plot

Compare this view with the corresponding raw view (PDAT)
tosee the improvements of the tracking filter. It is possible to
change the scaling of the X-axis.

The view also shows the tracking channel ID of each objectin
combination with a unique colour foreach ID.

No. of targets:
Count of actually reported tracked targets (Max. 8 targets)

Radar direction:

Definesthe direction of the radar to the monitor. If «<Same
as monitor»is used, the webcam video has to be mirrored to
correspond to the data.

Thisview isvery helpfulto analyse the tracked targets.
Itvisualises the distance, angle and speed over the time.

Itis further possible to freeze the view with the button below
the charts orto enable ordisable sub views by the checkboxes.

The targetsare coloured with a unique colour pertracking
channelID.
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5.1.9 TDAT - Tracking target list

5.1.10 TDAT-Detection data

5.2 Miscellaneous Display Controls

The middle of the control panelis used to control which views
arevisualisedinthe views area. Itis easy to switch between
the different views using the two drop down lists. Further the
mode of the GUI, the actual frame numberand the cycle time of

the framesis displayed.

Figure 5: Miscellaneous display controls

& ltisnot possible to display the same view left and
right atthe same time.

Table 1: Different possible modes

Mode Description

Disconnected No connectionto the K-MD7

Live Stream The control panelis connected to the K-MD7 and
receives data

Record Datawillberecordedtothe PC

Playback Recorded data will be played and visualised

Bootloader K-MD7isinbootloader mode and ready fora

firmware update
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Thisview shows all TDAT targetsinatableincluding distance,
angle, speed and magnitude information. Thisis very helpful
toanalyse the tracked targets in combination with the real
time orrange/range plot.

The targets are coloured with a unique colour pertracking
channel ID.

The sensor features a customisable detection zone filter to
signaladetection on digital output 0 if in minimum one TDAT
targetisinside of the defined yellow detection zone.

Adetailed description about the detection zone filter and pro-
cessinginthesensorcanbe foundin the K-MD7 datasheet.
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5.3 Tabs

This chapter describes the different control tabs of the soft-
ware. Itis possible to controlall the parameters of the K-MD7
and all the functions of the control panel over these tabs.

& Amore detailed parameter description of the sensor
canbe foundinthe datasheet of the K-MD7.

5.3.1 Communication

Figure 6: Communication tab

5.3.1.1 UART

To connecttothesensor, select the correct COM port of the
evaluation kitinthe portdrop down list. The list can be upda-
ted overthe refresh function (circular arrows on the right side
of the drop down list) if the COM portis not shown correctly.
Select the maximal baud rate and press the Connect button to
startthe communication with the K-MD7.

f Ifthe highest baud rate does not work selecta lower
baudrateandtrytoreconnect. Alowerbaud rate can
increase the cycle time when data intensive outputs
like RADC or RFFT are enabled.
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5.3.1.2 Info
When a K-MD7is connected thisindicator gives an information
about the firmware version of the sensor.

5.3.1.3 Data Output

Select which outputis sent from the radar to the control panel.
Therespective views can only show data if the corresponding
data outputsare enabled. The control paneluses the strea-
ming mode of the sensorto speed up the data communication.

The cycle time canincrease due to more enabled
data outputs orthe power of the PC. Data intensive
outputs like RADC and RFFT can slow down the com-
munication.

04/2023 - RevisionA | Page11/16




K-MD7-EVAL data sheet

5.3.2 Radar

Figure 7: Radar tab

This tab controls the main settings of the processing chain
inthe radarsensor. By changing these parameters, itis very
easy to adapt the sensorto the needs of an application and
checktheinfluencesinrealtime. Adetailed description of all
parameters canbe foundin the chapters Radar Settings and
Detection settings of the K-MD7 datasheet.

Itisveryimportanttosetthe distance and speed range set-
tings to values that match with the distance and speed of the
expected targetsin the detection area of the sensor.

5.3.3 Settings

Figure 8: Settings tab

The settings tab features the possibility to easily save and
reload the complete settings of asensor. This makes it easy
toduplicate a useful dataset to multiple sensors. Furtherit
ispossible torestore the default factory settings.
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Forexample, if the goalis to measure objectsin the 100m
distance and 50km/h speed range, but cars are moving at
150m with 150km/h, the 200m distance range and 200km/h
speedrange setting must be used or the threshold offset
needstobeincreased until the carsare no longervisible in
the raw targets.

Wrong settings can generate false sensor outputs. It
is possible that strong targets outside the configured
distance orspeed range can create false reflections.
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5.3.4 Record/Playback

Figure 9: Record/Playback tab

Thistab canbeusedtorecordand playback the sensordata
tothe hard disk. Itisalso possible to store the video datain
parallelwhat can be helpfultointerpretthe measured datain
the playback mode.

5.3.4.1 Record data

Torecord data, you first need to specify a path where to store
the data onthe PC. By selecting the Store video checkbox, it
ispossible toalso store a picture per frame from the webcam.
Therecording of the data can then easily be controlled over
the Startand Stop button.

The software creates forevery recording a new subfolder with
atimestamp of the recordingin the selected folder and stores
there araw binary file with all received sensor data packets
and the video pictures when selected. Refer to the datasheet
for detailed information about the packet structure, com-
mands and messagesin the stored binary file.

& Therecord feature records the complete data output
of the sensor specified in the communication tab
under Data output. The performance of the recording
may vary based on the following circumstances:

- Performance of the used PC

- Use of the video capture feature
- Enabled data output

- Used baud rate
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5.3.4.2 Playback data

To playbacktherecorded data, the control panel must be
disconnected. By selectingafolder of arecorded sequence, it
ispossible to start, stop and pause arecording by a controlled
cycletime. Even the start of the frame numberinthe recorded
datacanbechosen.

The playback featureisavery powerfultoolto doanin depth
analysis of therecorded data. It gives the possibility to com-
pare therecorded data easily in all available views when the
according data output was enabled for the recording.
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5.3.5 Graphical

Figure 10: Graphical tab

This tab offers the possibility to openasecond window with
afullscreenview. Only the left view ora view with both views
can be openedviathe two «Fullscreen» buttons.

5.3.6 Update

Figure 11: Update tab

This tab allows the update of the K-MD7 firmware over the se-
rialinterface. The sensorstarts to the application per default.
The «Start Bootloader» button gives the option to start the
bootloader out of the application.

Itis possible to update the firmware over the «Update» button
afterasuccessful connection tothe bootloader.

f Astep by stepinstruction how to update the firm-
ware can be found in the chapter Software Update
onpage 4.

Use only firmware update files provided by RFbeam
Microwave.
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6 Outline Dimensions

Figure 12: Outline dimensions in millimetre
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7 Order Information
The ordering number consists of different parts with the structure below.

Figure 13: Ordering number structure

Product - Customer - HW variant Supply

=K-MD7-EVAL =RFB =00 =H
forstandard forstandard for3.3V...5V
products variant version

Table 3: Available ordering numbers

Ordering number Description

K-MD7-EVAL-RFB-00H Standard K-MD7 evaluation kit with
powerful PC software

8 Packing list

1. Evaluation kit PCB board
2. USBcable
3. USBstick containing
a. Controlpanelsoftware
b. Documentation
c. Examplereadoutscript
4. K-MD7sensor
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9 Revision History

04/2023 - Revision A: Initial Version

RFbeam does notassume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
RFbeamreservestherightatany time without notice to change said circuitry and specifications.
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