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Safety Instructions

Read this manual carefully before attempting to install the device

Failure to observe recommendations included in this manual may be dangerous or
cause a violation of the law. The manufacturer, PMX Systems AG will not be held
responsible for any loss or damage resulting from not following these instructions.

e A professional must perform all electrical installations. Electrical installations require the expertise of
skilled professionals to ensure compliance with safety standards and optimal functionality.

e The device is not intended to be used as a safety measure. PMX Systems AG disclaims any
responsibility for damages resulting from inaccurate readings or malfunctions.

e LPWAN technology, with its inherent limitations, is vulnerable to jamming attacks. Therefore, itis
critical that this device not be used for life-safety applications.

e To prevent deep discharge and damage to the integrated NiMH battery in TCR-SLE, TCR-SLI or
PCR2-ODS devices, it's essential to charge the battery with the provided USB charging adapter when
the device is not in use or disconnected from a solar panel. Regular charging ensures the battery
remains in optimal condition.

e Do not shock or vibrate the unit.

e To clean the device, wipe it with a soft, damp cloth. Wipe dry with another soft, dry cloth. Do not use
detergents or alcohol to clean the device.

Disposal note in accordance with Waste from Electrical and Electronic
Equipment (WEEE) Directive 2012/19/EU

This product and all its components must not be disposed of with household or industrial
waste. You are required to dispose of the product at the end of its life in accordance with
the requirements of RoHS 2012/19/EU to protect the environment and reduce waste
through recycling. For more information and how to dispose of the device, please contact
your local certified waste disposal service. The sensors contain NiMH batteries that must be
disposed of separately.
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Introduction

Congratulations on purchasing a PMX LoRaWAN Radar Counter!

PMX TCR offers incredible versatility and performance, making it ideal for applications as diverse as people
counting, traffic statistics, or other applications that require anonymous object counting.

These counters are capable of categorising counted objects into up to four different groups using speed and
object size filters. A key feature of PMX TCR counters is their ability to periodically transmit count values to a
LNS (LoRaWAN Network Server).

TCR-SLE or TCR-SLI models include a built-in solar charger and temperature-controlled NiMH backup battery.
The battery capacity allows the counter to operate for up to four consecutive foggy days without the need for
external power. This feature makes solar powered models ideal for remote locations where access to
electricity may be limited or unavailable.

For fixed installations where external power is available, such as street lights, the TCR-DLE or TCR-DLI models
can be used. These models do not have the internal solar charger and batteries included.In fixed installations
with access to external power, like street lights, the TCR-DLE and TCR-DLI models are suitable options. These

models lack an internal solar charger and batteries due to the availability of external power.

PMX TCR systems boast flexible installation capabilities, enabling them to adapt to diverse locations. From
bustling urban areas with intense traffic to remote regions lacking access to electricity, they can be
effortlessly deployed to gather crucial data. Their versatility ensures compatibility with various settings,
delivering a comprehensive and accurate monitoring solution.
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Get to Know Your PMX TCR

N-Type Antenna Socket
Reset Spot (SLE, DLE anly)

(Magnet Sensar)

4—;‘J Radar Sensar Area

.-'l’-'

y
RTL Tracking LED L[: £ . u. * -] y ) ‘2 Power Supply Sockat
' © ' )
Ly
-
LTR Tracking LED

A 2

COMFIG Port
(Micro-LISE)

Service Lid

Radar Sensor Area
Radar antennas are behind the "X-Label". Keep the front clean and free from obstacles. Don't put stickers or
paint on that area as it could disturb radar signals.

RTL Tracking LED
RTL LED is on when an object from the right is currently tracked

LTR Tracking LED
LTR LED is on when an object from the left is currently tracked

CONFIG-Port
Use this MicroUSB-Port to configure the device using a USB-to-MicroUSB Cable (not supplied)

Power Supply Socket
8-Pin M12 socket for device power.

Magnet Sensor
Hold a magnet to the device's top left corner to issue a restart without opening the device.

External Antenna Socket (Optional)

Some PMX TCR types are equipped with an N-Type Antenna Socket to mount a long range antenna for
creator LoRaWAN coverage in remote locations.
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Object Detection

PMX TCR Counters are side-mounted radar sensors that can anonymously count objects from both
directions. Multiple objects can be detected simultaneously (PRO feature).

The sensor detects objects passing left to right (LTR) or right to left (RTL). An object must pass through two
zones (sectors) in the sensor's radar beam, an approach zone and a receding zone. Each zone has an angle of
approximately 40°. When the combined length of a vehicle and its trailer exceeds the length of two
zones, the entire object is considered a single unit. Vehicles with trailers are counted as one, and their
total length includes the trailer and the towing vehicle.

The direction of motion must be parallel to the sensor.

LTR RTL

+— 1 direction —m——

\ )
THN
I speed
— vy
- y i

4{]& -I— size — —h

Once the sensor zones have been traversed, the object detection module within the firmware can calculate
the object's dimensions, velocity, and direction.

Make sure the object is moving through the radar beam, which is 80° (+/-40°) horizontal and 34° vertical.
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Object categorization using speed and size filters

Up to four filter counters (CAT1-CAT4) are available for categorising objects based on size and speed. These
filters have predefined settings suitable for most applications (see Appendix A). However, users can
enable/disable or modify these filters through the CLI or LoRaWAN Downlinks.

Additionally, there's an Unfiltered Detections Counter (UDC) that increments with every object detection. This
can be useful in "catch-all applications" or when categorization isn't necessary.

Object detected

Speed, Size, Direction

ifupgc ifCAT1 IfCAT 2 IfCAT 3 IFCAT 4
enabled enabled enabled enablad enabled
match match match match
CAT 1 Size CAT 2 Size CAT 3 Size CAT 4 Size
minsize - maxsize minsize - maxsize minsize - maxsize minsize - maxsize
miatch match match match
CAT 1 Speed CAT 2 Speed CAT 3 Speed CAT 4 Speed
minspeed - maxspeed minspead - maxspead minspeed - maxspeed minspeed - maxspeed
increment increment increment increment increment
Unfiltered Detections CAT 1 Counter CAT 2 Counter CAT 3 Counter CAT 4 Counter
Counter
RILEMT | | LTRENT | | RILENT | | LTRENT | | HTLENT | | LTRENT | | RTLENT | | LTRCNT | | RTLENT | | LTRENT |
| RTLSFEED | | LTRSPEED | | ATLSPEED | | LTRSFEED | | RTLSPEED | | LTASPEED | | RTLSFEED | | LTRSPEED |
BASIC
ADVANCED

All Counters can hold values up to 65535 (16Bit). After a successful uplink, counters are cleared.
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Measure Intervals

The measurement interval is the time period during which objects are counted and
classified. By default, this interval is set to 10 minutes, indicating that the collected data
represents the sum of all counts within the last 10 minutes.

To simplify comparisons with other |oT sensors or to ensure synchronised operation of
multiple PMX TCRs, measurement intervals are aligned to the full hour.

In other words, measurement intervals always start at the full hour, such as 1:00, 2:00, 3:00, etc.

Available interval values

Max Daily LoRaWAN 3600 | 2400 | 1800 | 1440 [ 1200 | 720 600 480 240
Uplink Transmissions

(if all filters enabled)

Interval Period [min] 2 3 4 5 6 10 12 15 30 60
Intervals / h 30 20 15 12 10 6 5 4 2 1
Min Daily LoRaWAN
Uplink Transmissions 720 | 480 | 360 | 288 | 240 | 144 | 120 | 96 | 48 | 24
(if only UDC enabled)

120

"It is recommended to use 10 minute intervals. It is not recommended to set the interval to less than 3

minutes due to the duty cycle limits in the LoRaWAN standard. This could result in unpredictable behaviour.
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LoRaWAN Uplink Sequence

While the data acquisition is synchronous, the LoRaWAN data communication is asynchronous with a random
delay added. Thanks to the timestamp in the payload that always shows the exact time of the end of the
interval, delays or repeated uplinks are not an issue and can be ignored.

Just use the UTC timestamp in the payload in your application.

Measure interval 2

Measure interval 1

Uplink UDC
[Part 13)
[ . :
Measure Interval ends ! Uplink CAT 1 Measure Interval ends
. : : {Port 14} e
10 : 220
' Uplink CAT 2
{Pait 15)
Uplink CAT 3
(Port 16}
Uplink CAT 4
{Fart 17)

LoRaWAN Uplink Sequence

Random Delay

The payload format for UDC and filter categories is identical, so you only need to write one payload decoder
for all counters. The port number can be used to differentiate between individual counters.

Please have a look at our detailed PMX TCR LoRaWAN Payload Description document.

PMX TCR - User Manual - Rev 03


https://drive.google.com/open?id=1nb7oBa8NzjdWdnqty0oho1A3XjwBR7lW

Ports

LoRaWAN port numbers are used to identify the different types of data being sent from a LoRaWAN device to
a network server. Each port number is associated with a specific type of data.

In the context of the PMX TCR counters, there is an uplink for each enabled counter. If all categories are
enabled, you will see 5 counter uplinks from the device. However, the payload format of each counter is

identical, allowing you to write only one payload decoder for all counters.

PMX TCR counters send an uplink for each enabled filter category. Additionally there is a counter for
registering all detections without a filter.

If all Filters Categories and the Unfiltered Detections Counter are enabled, you will see 5 uplinks from the device
that are sent in a sequence with approximately 10s delay between packets

However, the payload format of the individual uplinks is

Uplinks Port used
Unfiltered Detections Counter (UD) 13
Filter Category 1 Counter (CAT1) 14
Filter Category 2 Counter (CAT2) 15
Filter Category 3 Counter (CAT3) 16
Filter Category 4 Counter (CAT4) 17
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Payload Format

PMX TCR counter payloads are 10 bytes long and include a header (A2) as an prefix, the measurement
interval end time, counter values, speed averages, and device supply voltage. It is identical for all counters.

For more information, see the detailed PMX TCR Payload Description.

Byte #

5

8

Field

HEAD

HH

MM

LTR_CNT

LTR_SPD

RTL_CNT

RTL_SPD

VOLT

A counter payload of A2 14 0A 03 E8 32 04 4C 34 32 in hexadecimal would include the following data:

A2 It's a counter payload V2
14 0A Measure interval ended at 20:10 UTC
03 E8 LTR direction counted 1000 objects in the last measure interval

32 The average speed of those 1000 objects was 50 km/h

04 4C RTL direction counted 1100 objects in the last measure interval

34 The average speed of those 1100 objects was 52 km/h
32 The devices power supply voltage was 5.0V

Please see PMX TCR L oRaWAN Payload Description.pdf for details on how to implement payload decoders.

PMX TCR - User Manual - Rev 03
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Preparation

This chapter contains information on the proper location of the PMX TCR traffic counter. The units can be
operated either directly next to the road or elevated and looking down from a height of 3m. We recommend
using a laser measuring tool or laser pointer to align the unit correctly.

Charge the battery immediately! (Solar models only)

If you have purchased a PMX TCR with a built-in SBX Solar Charger (TCR-SLE or TCR-SLI), you should
connect the unit to a USB Power Charger immediately. This prevents the integrated NimH battery from
getting damaged by deep discharge.

Until the unit is installed outdoors, it should be charged using the included USB adapter. This will keep the
battery fresh and prevent deep discharge damage.

Insert the plug of the SOL_EXT4 cable into the socket of the M12SOL adapter. Then connect the USB adapter
plug to the other end.

Connect the USB adapter to a USB port on your PC or (better) to a USB hub. Changing at a low rate will keep
the battery ready for installation.
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MT80-15

The MT80-15 is used to attach the PMX TCR to a mast. The bracket is made of stainless steel and can be
attached around the mast using hose clamps or metal hoops.

Carefully tighten the MT80-15 holder with the supplied screws. Use a 25 HEX screwdriver for that.
Warning: Use only the supplied screws as longer screws may damage the enclosure (blind holes!)

PMX TCR - User Manual - Rev 03
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M12SOL Adapter Plug (Solar models only)

Solar powered PMX TCR (TCR-SLE or TCR-SLI) comes with the M12SOL Solar
Adapter Plug.

Important: The M12 connectors have a coding notch (A Coding)

1. Before connecting the plug, ensure the pins are aligned.
2. Rotate the plug, ensuring the notch aligns with the socket's pin.
3. Manually insert the plug with care.
4. Hand-tighten the knurled screw (ring) gently.
Important:
e The M12 connectors have a coding notch (A Coding)
e Always utilize two fingers to rotate the ring.
e Refrain from attempting to turn the black case.
e Avoid employing tools, as the pins or plastic components are susceptible to
breakage.
e Should you encounter resistance requiring more force than anticipated, double-check the coding and

pins to ensure accuracy.
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Solar Kit

Our 17W or 9W solar kits come pre-assembled and ready to install.

Adjust to pole diameter

To ensure a perfect fit, modify the SOLMT bracket to match the diameter of your pole.

Adjust azimuth

You can change the angle of the solar panel to harvest more solar energy. Or you can fix the panel in a
vertical position so that no snow or dust can remain on it.
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Extend the cable (optional)

Using extension cables provides a secure and optimal positioning for solar-powered PMX TCR traffic counters,
enabling easy installation and maintenance of solar panels.
Extension cables can be re-ordered from your SP:

SOL-EXT4 1.25m
SOL-EXT10 3.0m
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PVGIS

The Photovoltaic Geographical Information System (PVGIS) is a useful tool for simulating off-grid solar

systems, particularly for understanding the runtime of autonomous systems. It facilitates the simulation of
systems like the PMX TCR-SLE or PMX TCR-SLI when paired with a solar panel. This simulation capability
provides insights into the system's performance and energy generation potential, allowing for informed
decisions regarding the installation of PMX TCR Counters.

Important: Weather models used are based on statistical values from the past. Reality can of course
differ in case of weather extremes.

i JRC Photovoltaic Geographical Ir X +

<« C {} @& rejrceceuropa.eu

European
Commission

Gujnea: Guinea

a

L]

L

Address: E

European Commission = EU Science Hub = PVGIS = Interactive tools

Home Tools Downloads~
[Ferand
Spain
Portugal
Morogca
Western
Sahara
Mauritania
CapeVerde Mali
7 Senegal
The Gambia Burkina

S0,
Sierraiteone CoradTioira,

Liberia Ghana,

Endie Ineipe

Last update: 15/10/2019 To

* PHOTOVOLTAIC GEOGRAPHICAL INFORMATION SYSTEM

Use terrain shadows:

Solar radiation database”

Installed peak PV power [Wp] "

Battery capacity [Wh]"
Discharge cutoff limit [25] ©

Gonsumption per day [Wh] ~

Upload consumption data
Slope [*]”
Azimuth [*] "

Keine ausgew:

50
600

40
300

35

1. Location

Open PVGIS and enter the location where you plan to install the PMX TCR counters Solar panel.

Address:

PMX TCR - User Manual - Rev 03
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2. Enter Off-Grid Data

Enter the typical data of a solar powered PMX TCR:

e Intallead Peak PV: 17 W when using SOL17-KIT, 9 W when using the SOL9-KIT

e Battery capacity: 28 Wh for TCR-SLE or TCR-SLI
e Consumption: 6 Wh for TCR-SLE or TCR-SLI
GRID CONNECTED ) PERFORMANCE OF OFF-GRID PV SYSTEMS o
TRACKING PV Solar radiation database” PVGIS-SARAH? v
MEE-E0i0 Installed peak PV power [Wp] * 17
Battery capacity [Wh]” 28
MONTHLY DATA Discharge cutoff limit [%] * 30
DAILY DATA Consumption per day [Wh] * 6
[JUpload consumption data Datel auswahlen
HOURLY DATA o ®
Slope [7] 35
™Y Azimuth [?]” 0

3. Optimise

Optimise solar panel or location or parameters. You might need a bigger panel or other power source
for your planned location.

Battery performance for off-grid PV system

4+
=
| |||||||

Jan Feb WMar Apr May Jun Jul Aug Sep Oct MNov Dec
IVlonth

%] =
[=] o

Percentage of days [%]

]
o

@ Days with battery full @ Days with battery empty
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External Power Supply (DC models only)

This connector is used to connect the TCR to power supply units, external batteries or solar panels provided
by the customer.The DC-Powered PMX TCR (TCR-DLE or TCR-DLI) includes a M12P field-installable connector
equipped with screw terminals. This connector enables customers to conveniently connect external power

sources, such as power supply units, batteries, or solar panels, to the TCR.

0(80

8—pin

M12

Pin Signal Purpose
1 V- 0V Radar Mainboard
Option A: 5-12V/1APower Supply
2 V+ 5-12V Radar Mainboard
3 not used
4 not used
5 not used
6 not used
7 VS-2 Solar Charger 0V Input Option B: 5-12V/1A Interrupted Power Supply
8 VS+ [ Solar Charger 5-20V Input | Option C: 3rd party power source
Option A

TCR runs on an external 5-12V DC power source, capable of driving
up to TA. Suitable for street lamps with continuous power. This

option is available on all models.

% Available with Solar models only
* Available with Solar models only

PMX TCR - User Manual - Rev 03
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Option B

The TCR's internal batteries are recharged by an external power source that provides a voltage ranging from
5 to 12 volts DC. This feature is particularly beneficial for streetlamps that are turned off during the daytime.
This option is available on solar powered devices only.

Option C
TCR can be charged by many alternative power sources that can about 2Wh per day:
e Solar panels: steady power, inexpensive, and easy to install.
e Wind turbines: less reliable due to intermittent wind.
e Fuel cells: reliable but more expensive. Good for outdoor applications in the North
e External batteries: convenient but require regular recharging.

Important: Input Voltage must not exceed 20V and ripple voltage should be below 150mVpp
Option Cis available on solar powered devices only.
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Quick Setup

Configuring PMX TCR is now very easy with new Al-based Autoconfig and Autosens functionality. With the
PMX firmware for TCR, you no longer need to set distances, speeds and sensitivity.
All you need to do is select the correct speed class and enter the LoRaWAN keys.

Prerequisites

USB-to-MicroUSB cable

Initial setup is done with an USB cable connected to the CONFIG port and a PC. We recommend using a high
quality cable not longer than 1m.

Windows should automatically install a device driver and you will find the device in the device manager under
section serial ports (COM ports). If not please refer to our FAQ Section.
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Terminal Emulation Software

Install a terminal emulation software such as RealTerm (Windows) to open the COM Port and send/receive
commands to/from the device. All commands are sent with carriage return (CR) + line feed (LF) appended.

PME 1.1.8 (Jul 23 282430l

Display | Port | Capture| Pins ~ Send | EchoPort| 120 | 1202 | 12CMisc| Misc | Everts|  An| Clear| Freeze| 7|

EOL \ Statusz
|get fu_version ﬂ Send Mumbe[3| v R ~ Before _ | Canrected
W +LF  Afer _ | RxD (2]
~] Send Ngmhers| Send ASCI |g o CITHD (3]
+

|
- F
ﬂ ﬂﬂ Repeats m [ Literal [ Stip Spaces [ vore | |IMELSE :l —ETS 8]

_|DCD 1)
Dwrnp File to Part _|DSRIE
|c:\temp\capture.t:-:t j J Send File | x Shop ‘ Delays |0 (|0 = _|Ring[9]
___________ _|BREAK
Bepeats |1 =[] = =
Char Count: 30 CP%:0 Port: 24 57600 8M1 Mon

Serial Port Settings:
e Baudrate is set to 115200.
Data Bits are set to 8.
Parity is set to None.
Stop Bits are setto 1.
Append CRLF (Check +CR and +LF)

To make these changes permanent, always use the save command.
Apply new settings by restarting the unit. You can do this with the Restart command, by holding a magnet
over the reset spot, or by disconnecting/connecting the cable.
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Activate licence (Optional)

NOTE: If you purchased a new PMX TCR skip this step as your devices comes with a pre-installed
licence

If you are updating an older Parametric TCR, use a terminal emulation software and a USB cable to connect to
your TCR's CONFIG port to activate the licence.

1. Transfer the Licence Key by using the set lic_key CLI command.
The command returns the new function level if the licence is valid.

Return code | Functionality

0 BASIC Features activated
1 ADVANCED Features activated
2 PRO Features activated

2. Use command save to permanently install the licence on the device
Bm - o x

ig t lic_key D?CCIiCD43B210BEBAY?IEIACBFDS1835 iilr
1§

ve
o kLF )
e s tart L

Display | Fort | Capture| Fins  Send |EchoPort] 128 | 1202 | 12CMisc | Misc | Events|  An| Clear| Freeze| ?|
Statusg
= g EOL Ay
[restart | Sendﬂumbers| 1 R | = getare _ | Connected
- I aLF || _|R<D 2)
[ ~1 gend Ngmbers| Send ASCII |||g B & IO 3)
+
~ - _|CTS (8
ﬂ ﬂﬂ Fepeats |1 J [ Literal [ Ship Spaces [ +orc| |SMEUS 8 _|DCo 1)
Dump File ta Port | DSF [B)
|c:\temp\capture.txt ﬂ J Send File x Stop | Delays |0 3|0 3 I Ring 19)
___________  |BRESK
Bepeats W m _ |Emar
Char Count:14 CPS:0 Port: 12 57600 BN1 Non
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Commands

Commands used to verify or install a licence key.

CLI Commands

Returns

Description

get lic_key

key[32]

Get the Licence Key string currently saved on the device.

set lic_key [key]

0,1,2

Activate a licence key for that device by appending the 32
characters long HEX-String to the set lice_key command.

The command returns:
e 0: BASIC features
e 1: ADVANCED features
e 2:PRO features

Please save and restart after installing a licence.

get fu_level

0,1,2

Check the current feature level.

The command returns:
e 0: BASIC features
e 1: ADVANCED features
e 2: PRO features

PMX TCR - User Manual - Rev 03
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Speed Class

Doppler radar counters use dynamic sampling rates and adaptive electronic amplifiers to accurately measure
the speed of objects. To achieve good counting accuracy, it is important to choose the appropriate speed
class for your application. PMX TCR counters can scan either slow motion with higher resolution or fast
motion up to 80 km/h. It is therefore essential to choose the right compromise between speed and
resolution.

BmFr B Ls HS
100
75
Y
© 50
3
8
<
25
0
0 5 10 1% 20 256 30 35 40 45 50 55 60 65 70 75 80
Speed
Speed .
CLI Command Used for Counters available
Class
P set speedclass 0 Pedestrians 2-10 km/h Unfiltered Detections Counter (UD)
: Unfiltered Detections Counter (UD)
Ls* set speedclass 1 Low Speid ';Lafﬂc 240 Filter Category 1 Counter (CAT1)
m
Filter Category 2 Counter (CAT2)
Unfiltered Detections Counter (UD)
_ _ Filter Category 1 Counter (CAT1)
HS ® set speedclass 2 Sl Speeiij T/':fﬂc = Filter Category 2 Counter (CAT2)
m
Filter Category 3 Counter (CAT3)
Filter Category 4 Counter (CAT4)

* a 60-day trial period applies. After that, an ADVANCED or PRO licence must be active.
> a 60-day trial period applies. After that, a PRO licence must be active.
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Use set defaults to load factory defaults. See APPENDIX A - Factory Defaults

Always send save and restart to permanently apply new settings.

zet speedclass ALF
@Rl

cet defaultsiilr

o JcCRLF

restart (RLF

Displa_l,l] Pt ] Eapture] Pirs

Send |EchoPort| 120 | 1202 | 120Misc | Misc | Events|  An| Clear| Freeze| 2|

QL " Statuz

restart =] Send ﬂumhem| i vr et | Disconnect
v +LF ~ AR _|R=D[2)
| =] send Ngmher$| Send 4SCI |F i o D (3)

+
~ - _|CT5 8]
ﬂ ﬂﬂ Repeats |1 = [~ Literal [ StipSpaces || +e1C SMBLS & oo Q)
Dump File to Port _|DSR (8]
|c:'\temp\capture.t:-:t ﬂ J Send File | X Stgg‘ Delays |0 (|0 = | Ring (9]
___________ _ |BREAK
Repeats |1 = |0 - _|Emrar
Char Count:22 CPS0 Port: 12 57600 8M1 Mon
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Commands

Commands used to modify the speed class.

CLI Commands Returns Description
get speedclass 0-2 Read current Speed Class from the device
set speedclass [s] 0-2 Change the Speed Class in the device.

Append 0 for P, 1 for LS, 2 for HS.
This setting requires a device reboot.

Note: Switching to LS or HS requires an appropriate

Licence activated.

PMX TCR - User Manual - Rev 03
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LoRaWAN Keys

The PMX firmware for TCR is shipped with Semtech's latest LoRaWAN stack, which supports LoRaWAN 1.1
with LoRaWAN 1.0.4 as a fallback.

Important:
PMX TCR are class A devices that can be registered as LoRaWAN 1.0.4 or LoRaWAN 1.1 nodes.

DevEUI

and JoinEUI are device specific and should not be user changed.

A typical setup session is below.

HwnN -

Get the DevEUI using the lora get deveui command

Get the JoinEUI using the lora get joineui command

Set a random AppKey using the lora set appkey command followed by
Set a random NwkKey using the lora set nwkkey command

Important! When you plan to use LoRaWAN 1.0.4 set the Nwkkey to the same value as the
Appkey. Otherwise the device won't join the network.

Always use save to permanently save changes to the ROM.
Switch to your LNS console (Loriot.io, TTN, ... ) and enter the above keys.

Send a lora reset to clear the context memory on the device and let the device join the network.

lora get devewilplr
3233343075388C160

lora get Jodinewilwlr
8 CAE4? CFFFFFFFB2 (sl

lora set appkey BIPAAREBPROARRAA1 (kL
ARARRAAARARRAARA [RLF
lora set nwkkey BIPAARABPRDAABARA (rLF
AAAARAAARARRAARA (RLF

= ave liLF
ok Rl

restart ilr

Display | Port | Capture| Pins~ Send | EchaPort| 120 | 1202 | 120Misc | Misc | Events|  An| Clear] Freeze| ?|
Statuz
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Commands

Following CLI commands are used to handle LoRaWAN.

CLI Commands Returns Description
lora get deveui hexstr[16] Read the DevEUI
(16 chars Hex-String)
lora get joineui hexstr[16] Read the JoinEUI
(16 chars Hex-String)
lora set joineui [hex16] | hexstr[16] Overwrite the JoinEUI
(16 chars Hex-String)
lora get appkey hexstr[32] Read the AppKey
(32 chars Hex-String)
lora set appkey [hex32] |hexstr[32] Overwrite the AppKey
(32 chars Hex-String)
lora get nwkkey hexstr[32] Read the NwkKey
(32 chars Hex-String)
Important: Used for LoRaWAN 1.1 only. Set to the
same value as AppKey when using 1.0.4
lora set nwkkey [hex32] |hexstr[32] Overwrite the NwkKey
(32 chars Hex-String)
Important: Used for LoRaWAN 1.1 only. Set to same
value as AppKey when using 1.0.4
save ok Apply changes
lora reset ok Clear LoRaWAN Context Memory and force a rejoin.

Important:

All LoRaWAN context data including FCnt, DevNonce
will be reset to initial state. You may need to reset
LoRaWAN context on your LNS too.
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Device Registration

Loriot.io (Recommended)

PMX Systems AG recommends using Loriot.io server products based on our experience with their stability,
ease of use and support. A free community server is also available to start.

This chapter shows how to register a PMX TCR on your Loriot.io network server using the keys from the
previous step.

':II'I LORIO T = Q Search..

€ Backto Applications Enroll a new device

III SENSORHUB TCR

LoRaWAN® Version Enrollment Process
LoRaWAN® 1.0.x hd OTAA hd
+ Enroll Device .
Location DISABLED

i= Bulk Import , . " . b
You can define coordinates for static devices enabling this aption.

Details
Title Device EUI Join EUI
TCR-DLI/P/EUB6E Balkon 5G 3435313168307104 SCAE4ASCFFFFFFFOZ
& Output
Description (Optional) Application Key (Optional)
B Output Data Format 00000000000000000000000000000001
Statistics Device Template (Optional)

[J Create Anather Enroll Reset

Lljug

Downloads

PMX TCR - User Manual - Rev 03 29


http://loriot.io

Installation

Important rules

To achieve optimum counting accuracy and noise immunity, the following aspects must be carefully

respected.
Avoid obstacles

S

NP,

[}

Make sure there are no obstacles such as walls,

street signs, shrubberies, trees in the field of view.

The sensors require an unobstructed view of
approximately 130 (+/- 65°) on each side to track
approaching and receding objects.

Avoid water as the device might detect big waves.

PMX TCR - User Manual - Rev 03

Be as lateral as possible

?

TCRs are side-looking radars that detect motion
from both directions simultaneously. The motion
should be linear. Place the sensor parallel (+/- 2°) to
the direction of motion.

Stay away from curves, intersections, driveways,
and entrances.

Find a straight stretch of road where objects are
constantly passing, not accelerating or decelerating.
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Elevated Mounting (Recommended)

oo

J7 \

Side Mounting

PMX TCR - User Manual - Rev 03

Mount the PMX TCR on a pole in an elevated position 3-4m above the
ground. This will prevent vandalism and road dust pollution.

The counter should face the centerline of the track or road, which can be
achieved by using the MT80 tilt bracket. Please ensure the maximum
distance to objects does not exceed 8m.

Side mounting may also be an option. It is sometimes used for temporary
installations.

We recommend a mounting height of 1.2-1.5m above the ground.
The line of sight should be completely horizontal.

Because the radar cannot see through objects, side mounting may cause
slightly lower counting accuracy in two-way traffic.
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Installing the Counter

When mounting the counter to a pole or mast, employ pipe clamps or metal straps of an appropriate length
to ensure the security of the MT80-15 bracket.

Once the bracket is secured to the pole, adjust the sensor's angle so that it points directly towards the center
of the street or walkway. Consider using a laser pointer to establish a precise vertical line from the front of
the sensor to the street's surface.
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Installing the Solarpanel

Mount the solar panel in a place where it gets enough sunlight during the day. Use pipe clamps or metal
straps of suitable length to secure the bracket to the pole.
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Advanced Configuration

This chapter covers advanced configuration options for the system. These options are not necessary for basic
operation of the system, but they can be used to customize the system to meet specific needs.

All settings described in this chapter can be changed using the CLI. Some settings can also be changed by
sending a LORAWAN Downlink message to device port 1. When changing settings via Downlink, changes
are made directly in NV memory. (See the PMX TCR LoRaWAN Payload Description document for more
information)

Measuring Interval

The measurement interval is the period of time during which objects are counted and
categorised. After a successful data uplink the counters are reset.

The default is 10 minutes. This means that the data collected is the sum of all counts
during the last 10 minutes.

Measuring intervals are synchronised to the full hour. This means that a measurement sequence always
starts at 1:00, 2:00, 3:00, ... This is useful for synchronising traffic data with other |oT sensors or for running
multiple TCRs in sync.

Available interval values (all are divisors of 60)

Interval [min] 2° 3 4 5 6 10 12 15 30 60

LoRaWAN Uplinks 30/h 20/h 15/h 12/h 10/h 6/h 5/h 4/h 2/h 1/h

While the data acquisition is synchronous, the LoRaWAN uplink is asynchronous with a random delay added
after the measure interval. Thanks to the timestamp in the payload showing the exact time of the end of the
interval, delays or repeated uplinks are not an issue and can be ignored. Just use the UTC timestamp in the
payload and not the time when the LoRaWAN server received the message.

Commands
Commands to change the measuring interval using the CLI or remotely via LoRaWAN Downlink.
CLI Commands Returns | Description LR Downlink
get interval [min] Read the current interval setting C253
set interval [min] | [min] Change the interval setting. Valid arguments include C253xxxX
2,3,4,5,6,10,12,15,30,60 min

® Setting the interval to less than 3 min could lead to data loss due to LoRaWAN® duty cycle limitations.
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Filters

During the object categorization process, size and speed filters play a critical

role in evaluating potential matches. These filters are designed to narrow the gn':n_jgcg

range of objects under consideration, making the categorization process more

efficient and accurate. !
match

The size filter is used to determine whether an object is too large or too small to el el

be a potential match for the category in question. For example, in a traffic

counting application, the size filter can be set to exclude objects that are

smaller than the average size of a vehicle. This helps ensure that only items that martch

are likely to be a car are counted. CAT n Speed

The speed filter is used to determine whether an object is moving too fast or

too slow to be a potential match for the category in question. For example, in a ,

bicycle/pedestrian categorization application, the speed filter could be set to increment

exclude objects moving faster than the average speed of a bicycle or CAT n Counter

pedestrian. This helps to ensure that only objects that are likely to be bicycles or
pedestrians are categorized.

If an object passes both the size and speed filters, it is considered a potential match for that category. The
corresponding counters are then adjusted accordingly to reflect the presence of the object.

The filter sets used to categorise objects are typically preset based on the most common applications.
However, it is possible to change any filter settings to customise the categorization to your own specific
needs. This can be useful if you are working with a unique application or if you want to fine-tune the
categorization process for your particular dataset.

The following table shows all speed classes and the filter values that are enabled by default

Speed Class CAT1 CAT2 CAT3 CAT4
P - - - -
LS 30-150cm 150-300cm - -
2-10km/h 10-40 km/h
HS 150-300cm 300-600 cm 600-800 cm 800-3000 cm
10-80km/h 10-80km/h 10-80km/h 10-80km/h

PMX TCR - User Manual
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Commands

Commands used to change filter settings or remotely via LoORaWAN Downlink.
Valid arguments for [n] include:

1 : filter cat 1
2 :filter cat 2
3:filtercat3
4 :filter cat 4

CLI Commands Retur | Description LR Downlink
ns

cat [n] get enabled [ena] | Check if a counter is enabled. C2[n]1
Returns 0 when disabled, 1 when enabled.

cat [n] set enabled [ena] [ena] | Enable or disable a counter. C2[n]1xxxx
Append 0 to disable, 1 to enable the
counter.
Returns 0 when disabled, 1 when enabled.

cat [n] get minsize [cm] Returns the minimum object size of the filter | C2[n]2
incm.

cat [n] set minsize [cm] [cm] Set the minimum size of an object that C2[n]2xxxx
should be counted by this category. Returns
the new value.

cat [n] get maxsize [cm] Returns the maximum object size of the C2[n]3
filter in cm.

cat [n] set maxsize [cm] [cm] Set the maximum size of an object that C2[n]3xxxx
should be counted by this category. Returns
the new value.

cat [n] get minspeed [kmh] [ Returns the minimum speed of this category [ C2[n]4
in km/h

cat [n] set minspeed [kmh] | [kmh] | Setthe minimum speed of an object to be C2[n]4xxxx
counted in this category. Returns the new
minspeed.

cat [n] get maxspeed [kmh] | Returns the maximum speed of this C2[n]5
category in km/h

cat [n] set maxspeed [kmh] | [kmh] | Setthe maximum speed of an object to be C2[n]5xxxx
counted by this category. Returns the new
maxspeed.

save ok Apply changes n/a

restart - Restart device with new filter values C2EE
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LoRaWAN Region

There are three LoRaWAN available: EU868, AS923, and AU915. Each region has its own set of frequency

bands and regulations.

e EU868 is the most widely used LoRaWAN region. It covers Europe, the Middle East, and Africa.
e AS923 covers Asia and the Pacific region
e AU915 covers Australia and New Zealand

Note: PMX Firmware for TCR supports the RP2-1.0.3 LoORaWAN® Regional Parameters

Commands

Commands to change the LoRaWAN region via CLI. (No LoRaWAN downlinks available for security reasons)

CLI Commands Returns Description LR Downlink
lora get region [rid] Returns the active region settings: n/a
1 for EU868
2 for AS923
3 for AU915
lora set region [rid] [rid] Change LoRaWAN. n/a
Append 1 for EU868, 2 for AS923, 3 for AU915
save ok Apply changes n/a
restart Restart device n/a
get typestr [str] Validate your changes by reading the device's | n/a
type string. The type string should contain the
new region, e.g. "TCR-SLE/LS/AS923".
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LoRaWAN Data Rate

A LoRaWAN data rate is a measure of the speed at which data is transmitted over a LoRaWAN network.
LoRaWAN devices can typically support multiple data rates. The choice of data rate depends on the
application requirements. For example, an application that requires long range and high reliability may use a
low data rate, while an application that requires high throughput may use a high data rate.

Adaptive Data Rate (ADR)
Adaptive Data Rate (ADR) is a feature of LoRaWAN that allows devices to automatically adjust their
transmission power and data rate based on the quality of the link to the gateway. ADR can be disabled on
most LoRaWAN devices. However, it is not recommended to disable ADR unless you have a specific reason to
do so. If you disable ADR, the device will always transmit at the same data rate and power level, regardless of
the link conditions. This can lead to reduced network performance.

Commands

Commands to switch off ADR and modify data rate manually using the CLI. (No LoRaWAN downlinks available

for security reasons)

CLI Commands Return | Description LR Downlink
s

lora get adr [ena] | Check if Adaptive Data Rate is active. Returns 1if | n/a
enabled, otherwise 0.

lora set adr [ena] | [ena] [ Switch ADR on or off by appending 1 or 0. n/a

lora get dr [dr] Check the current data rate. If ADR is enabled, n/a
this value is the adjusted data rate. If ADR is
disabled, this command returns the current DR
setting.

lora set dr [dr] [dr] Set a data rate to use. n/a
No effect when ADR is enabled.

save ok Apply changes n/a

lora reset ok Clear LoRaWAN context and rejoin. n/a
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LoRaWAN Confirmed Uplinks

LoRaWAN confirmed uplinks are a type of uplink message that is acknowledged (ACK) by the network. This
means that the sender of the message can be sure that the message was received by the network.

PMX TCR Behavior in Confirmed and Unconfirmed Uplink Scenarios

Confirmed Uplinks Disabled (Default)

Confirmed Uplinks Enabled

Uplink Behavior

At the end of the measurement interval,
all counter data is transferred in an uplink
sequence. The counters are immediately
cleared (set to zero).

At the end of the measurement interval,
all counter data is transferred in sequence
and only cleared when the uplink is
acknowledged by the network server.

Pros Less messages leads to a better overall Acknowledged uplinks help prevent data
performance of a LoRaWAN network and | loss.
lower power consumption of the device.

Cons Due to the nature of LoRaWAN, there's no | If a LoRaWAN gateway responds too
guarantee that every uplink will be slowly, this can lead to connection
received. problems when the device does not

receive the ACK in time. We have often
experienced this in installations with slow
Internet connections or with self-built
gateways.
Commands
Commands to switch on confirmed uplinks. (No LoRaWAN downlinks available for security reasons)
CLI Commands Return | Description LR Downlink
s
lora get confirmed [ena] Check if device sends confirmed uplinks | C271
lora set confirmed [ena] | [ena] Switch Confirmed uplinks on or off C271xXXXX
1 = confirmed uplinks
0 = unconfirmed uplinks
save ok Apply changes n/a
restart ok Restart device with new settings C2EE
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Device Monitoring

PMX TCR counters feature built-in mechanisms to maintain standalone operation during temporary
connectivity loss or power outages. This eliminates the need for users to travel long distances solely for
device restarts.

MCU Watchdog

An Independent Watchdog (IWDG) is a safety feature built into the microcontrollers (MCUs) of PMX TCR
devices. This separate timer can reset the microcontroller in the event of an unresponsive or stuck state. To
activate, the IWDG requires enabling, configuration, and periodic resetting via microcontroller software. All
PMX TCR microcontrollers operate with enabled IWDGs.

IPC Watchdog

The IPC Watchdog within PMX TCR devices monitors system stability through the microcontroller's
Inter-Processor Communication (IPC) peripheral. It sends periodic signals between processors. If the receiving
processor does not receive the signal within a specified time frame, it triggers a system reset.

Join Timeout Reset

PMX TCR counters incorporate a join timeout reset feature to address prolonged interruptions in joining the
LoRaWAN network. If a device fails to receive a join accept message from the network server within a
predetermined time frame, it automatically resets its join attempt. This proactive approach ensures seamless
reconnection, minimizes the impact of temporary connectivity issues, and maintains consistent device
communication.
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LoRaWAN LinkCheck

Commands

Enables devices to periodically verify network connectivity by transmitting LinkCheck Requests.
The network responds with LinkCheck Acknowledgements (ACKSs).

If an ACK is absent, the PMX TCR undergoes a restart.

LinkCheck functionality can be deactivated by setting the interval to zero.

Commands to modify device monitoring settings using the CLI.

CLI Commands Returns Description

lora get jointimeout [min] Get the current LoRaWAN join-procedure timeout
in minutes.

lora set jointimeout [min] [min] Overwrite LoORaWAN join-procedure timeout in
minutes. Range is 1 min up to 60 mins.

lora get lci [min] Get the current LinkCheck interval in minutes.

lora set lci [min] [min] Overwrite LinkCheck interval level.
Append 3-1440 for 3min up to one day.
Append 0 to disable the feature.

save ok Apply changes

lora reset ok Clear LoRaWAN context and rejoin.

Disable LoRaWAN

When utilizing a PMX TCR as a wired sensor through a USB connection, the LoORaWAN modem can be

completely disabled.

Commands

CLI command to enable LoRaWAN modem. (No LoRaWAN downlinks available for security reasons)

CLI Commands Returns Description
lora get enabled [enabled] | Check if LoRaWAN modem is enabled
lora set enabled [enabled] | Enable LoRaWAN modem

Append 1 to enable, 0 to disable
save ok Apply changes
restart - Restart device

PMX TCR - User Manual - Rev 03
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Al Autosens (PRO)

Al Autosens is an advanced algorithm that utilizes artificial intelligence to continuously analyze the
background noise level and automatically adjust the radar sensitivity accordingly. This ensures that the PMX
TCR can effectively distinguish between relevant traffic data and background noise, even in challenging
environments with varying noise levels.

Commands

Commands used to enable Al Autosens using the CLI or remotely via LoORaWAN Downlink.

CLI Commands Returns | Description LR Downlink

radar get autosens [ena] Check if Al Autosens is enabled. C264
Returns 1 for enabled, otherwise 0

radar set autosens [ena] | [ena] Enabled/Disable Al Autosens by appending | C264xxxx
1 for enabled or 0 for disabled.
Note: This is a PRO feature.

save ok Save changes n/a

restart - Apply changes C2EE

Radar Sensitivity

Radar sensitivity is crucial in eliminating background noise and ensuring accurate traffic data. The user can
adjust the noise sensitivity of PMX TCR devices to adapt to different environments. However, for the most
robust and reliable noise reduction, we recommend using the Al Autosens feature.

Commands

Commands used to change radar sensitivity using the CLI or remotely via LoRaWAN Downlink.
CLI Commands Returns | Description LR Downlink
radar get sens [sens] | Getthe current sensitivity level from 0-100% C263
radar set sens [sens] | [sens] [ Setthe current sensitivity level from 0-100% C263xxXxX
save ok Save changes n/a
restart - Apply changes C2EE
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Radar Channel

To prevent interference when multiple radars are present in the field of view, PMX TCR employs a radar
transceiver capable of operating at customizable frequencies. Alarm systems, automatic street lamps, and
door openers are a few examples.

One application that necessitates altering the
radar frequency of a PMX TCR is traffic counting
on very wide roads. |:|

Directly across the road, two TCRs are installed.
Each device keeps track of traffic flowing in a
single direction. However, one of the devices must
be switched to channel 2 for this to function.

TCR #1
24.05 GHz

TCR #2
2415 GHz

Wide Road

Commands

Commands used to change radar channels using the CLI or remotely via LoRaWAN Downlink.

CLI Commands Returns Description LR Downlink

radar get channel [ch] Get the current radar channel setting. C262
Returns 1 or 2.

radar set channel [ch] | [ch] Set the device to another radar channel. C262xXXX
Append 1 or 2.
Note: This is a pro feature.

save ok Apply changes n/a

restart - Restart device C2EE
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Disable Radar

Users can disable the radar sensor to save energy.

Commands

Commands used to disable the radar using the CLI or remotely via LoRaWAN Downlink.

CLI Commands Returns | Description LR Downlink

radar get enabled [ena] Check if radar sensor is enabled C261

radar set enabled [ena] [ena] Enable radar sensor if it has been disabled C261xxxx
before.

Append 1 to enable, 0 to disable

save ok Apply changes n/a
restart - Restart device C2EE
PIN Lock

Device settings can be locked to prevent unauthorized alterations via the USB Config Port. This is useful in
environments with multiple users or when maintaining settings integrity is essential. It ensures the device
operates as intended by preventing accidental changes.

Commands

CLI command to lock access to settings. (No LoRaWAN downlinks available for security reasons)

CLI Commands Returns Description
get locked locked Check access to settings have been locked.
lock [pin] ok Disable access to device settings by using the lock

command followed b a 4-digit number 0000-9999

Important: Note this PIN for later access to the
device

unlock [pin] ok Enable access to device settings.

Only the manufacturer can unlock devices that have been locked by mistake. To do this, the user
must be able to prove that they are the owner and contact PMX Support with a purchase contract or
similar.
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Pro Features

Pro features provide increased functionality, improved performance and more flexibility. We introduced Pro
features in the PMX firmware for the PMX TCR so that the counters can be used for simple applications, such
as pedestrian counting, without the complexity of a full traffic statistics application. This makes it easier to set
up and users only pay for what they use.

You'll need a licence key to activate the Pro features. This key is unique to your specific device and can be
obtained from PMX Systems AG or your local PMX Solution Partner.

60-Day Trial

All newly purchased PMX TCR units come with a 60-day trial of the PRO features. This trial period allows you
to explore the full potential of the PMX TCR and see how it can benefit your operation. |
During the trial period, you will have access to the following PRO features:

e Higher Speed Classes (LS and HS)

e (Cat1, Cat2, Cat3, and Cat 4 Counters

e Advanced Reporting and Analytics

Install a licence key during the trial period to keep the PRO features active. This can be done using a
LoRaWAN Downlink.

The following list shows the features available at each feature level.

Licence Type BASIC’ ADVANCED PRO

Feature level 0 1 2

Speed Classes

P: Pedestrians (2-10 km/h) ° ° °
LS: Low Speed (2-40 km/h) - ° °
HS: High Speed (10-80 km/h) - - °
Object Size Range 0.3-2m 0.3-3m 0.3-30m

Counting Functionality

MBR Algorithm ° ° °
Al Autoconfig ° ° °
Bidirectional Counting ° ° °
Unfiltered Detections Counter ° ° °
Al Autosens - ° °
Multitarget Tracking - ° °
Filter Category 1 - ° °

7 PMX Firmware installed on a TCR, no licence activated

PMX TCR - User Manual - Rev 03 45


https://www.pmx.systems/contact
https://www.pmx.systems/partners/grade/solution-partner-1?country_all=True

Licence Type

Filter Category 2
Filter Category 3
Filter Category 4
Advanced Speed Statistics
Oversize Objects

Max Concurrent Objects

LoRaWAN Connectivity
LoRaWAN Regions supported
LoRaWAN 1.1.0/1.0.4
TimeSync

LinkChecks

Confirmed Uplinks
Unconfirmed Uplinks
Device ID Uplink

UDC Uplink (Port 13)
CAT1 Uplink (Port 14)
CAT2 Uplink (Port 15)
CAT3 Uplink (Port 16)
CAT4 Uplink (Port 17)

Maintenance
CONFIG Port (USB)

LoRaWAN Config Downlinks

Lifetime Firmware Updates (DFU)

Licence Downlink
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Getting a licence

All-in-One Counting Kits

When you purchase one of the new PMX Radar Counting Kits, the PMX TCR comes with the appropriate
licence pre-installed and activated at a very attractive price.

SKU Pre-installed Licence
TCR-SLE-K/LS PMX TCR Low Speed Kit, DC ADVANCED
TCR-SLE-K17/LS | PMX TCR Low Speed Kit, Solar 17W ADVANCED
TCR-SLE-K/HS PMX TCR Smart City Kit, DC PRO Licence
TCR-SLE-K17/HS | PMX TCR Smart City Kit, Solar 17W PRO

PMX TCR - User Manual - Rev 03
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Upgrading a Parametric TCR

PMX Systems AG acquired the intellectual property rights to the Parametric Radar Counting Technology on
January 1, 2024.

PMX is committed to providing ongoing service and support to former Parametric customers during the
24-month warranty period and provides repair services beyond that period.

If you purchased a TCR GEN2 Counter from Parametric GmbH or a reseller after 1/1/2022, you are
entitled to a free permanent PRO licence.

To request a free licence key for your Parametric TCR, please use the licence request form on our website and
provide the device's serial number(s).

Note: You can still download and use the Legacy Firmware developed by Parametric from the
Download Archive.

Lifetime Free Firmware Updates

A licence key is node-locked to your device and is permanent.

You will be able to update your PMX Firmware in the future without buying a new licence key. Firmware
updates can be downloaded for free from Downloads Archive.
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Maintenance

LED Blink Codes

Left LED (RTL) | Right LED (LTR) Status Cause
Off Off Active PMX TCR is counting
On On Starting PMX TCR is initialising
On Off RTL Tracking Tracking an object coming from the right
Off On LTR Tracking Tracking an object coming from the left

Both flash synchronous (2Hz)

LoRaWAN TX Error

No ACK received to Join or Confirmed Uplink

Both flash synchronous (10Hz)

DFU

Firmware Update in progress. This happens
only once after you upload a new firmware and
the device starts for the first time with the new
firmware. Do not disconnect from power while
the LEDs blink very fast.

Both flash alternately

DP Error

The device profile is invalid or an attempt has
been made to tamper with the device.

PMX TCR - User Manual - Rev 03
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Device Status Informations

This chapter describes further commands that can help monitor device status or find errors in configuration.

Generic

CLI Commands Returns Description

get typestr [typestr] Returns the device type
TCR-[Hardware]/[Speed Class]/[Region]
Examples:
TCR-SLE/LS/AS923
TCR-DLI/HS/EU868
TCR-EU868-LS (Parametric Gen 1 Devices)
Note:
this type string can be used to reorder a pre-configured device

get serial [serial] Returns the device's unique serial number, which is also printed on
the type label on the device.

get fu_level [level] Get the features level.
Returns 0 if no licence is installed and BASIC features are active.
Returns 1 for ADVANCED and 2 for PRO features.

get fw_version [fwstr] Get information about the installed firmware. This returns a string
starting with “PMX 1.x.x" followed by the build date.

get status [str] Get more information about the device's status. Use this command
before contacting support.

get trial [h] The trial period remaining is displayed in hours.
1440 hours indicate that the PRO features will be available for
another 60 days. It is recommended to install a license key before
the trial period expires to continue enjoying the PRO features. If a
license key is not installed, the device will revert to its basic
functionality.

get locked [locked] Check if device settings have been locked with a PIN. (See PIN Lock)

get sbx_voltage | [mv] For devices with a solar charging unit (TCR-SLE and TCR-SLI only), the
command will return the battery voltage level in millivolts (mV).
If the device does not have a solar charging unit, the command will
return O.
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Counters and Filters

Commands to monitor counters.

CLI Commands Returns | Description

get last_speed [kmh] Returns the speed value of the last object detection in km/h.
Negative values indicate left-to-right motion.
This command is useful for tuning the category filters because
you can monitor the detections before filtering.

get last_size [cm] Returns the measured object size in cm of the last detection.

get ltr_objs [cnt] Get the number of currently tracked objects from the left.
Returns 0 if no object is currently tracked.

get rtl_objs [cent] Get the number of currently tracked objects from the right.
Returns 0 if no object is currently tracked.

udc get enabled [ena] Check if the unfiltered detections counters are enabled

udc get ltr [cnt] Get all left-to-right counts

udc get ltrspeed [kmh] Get average speed of all left-to-right counts

udc get rtl [ent] Get all right-to-left counts

udc get rtlspeed [kmh] Get average speed of all right-to-left counts

cat [n] get enabled [ena] Check if the filter category is enabled.
n:1-4

cat [n] get 1ltr [ent] Get left-to-right counter value of a specific filter category
n:1-4

cat [n] get ltrspeed | [kmh] Get the average speed of all left-to-right objects matching this
category filter.
n:1-4

cat [n] get rtl [cnt] Get get right-to-left counter value of a specific filter category
filter
n:1-4

cat [n] get rtlspeed | [kmh] Get the average speed of all right-to-left objects matching this

category filter.
n: 1-4
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LoRaWAN

Commands to monitor the LoRaWAN connection.

CLI Commands Returns Description

lora get status | [str] Get more information on LoRaWAN status. Use this command
before contacting support.

lora get snr [snr] Get the signal-to-noise ratio (SNR) of the last LoRaWAN ACK. This
can be useful for identifying noisy environments or weak gateways.

lora get rssi [rssi] RSSI stands for Received Signal Strength Indicator. A higher RSSI
value indicates a stronger signal, while a lower RSSI value indicates a
weaker signal.

lora get fcnt [fent] FCnt (frame counter) is a 16-bit counter value that is included in

every message sent between a LoRaWAN device (end node) and the
network server.
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Updating the firmware

The device firmware can be updated over USB, allowing you to keep your device up to date with the latest
developments.

Prerequisites

To perform a firmware update, you will need
® a Windows 10 or Windows 11 PC (sorry, no Mac, no Linux, no ChromeQS)
® 3 USB to micro-USB cable
® a Philips screwdriver to open the PMX TCR Enclosure

Download the PMX Firmware for TCR

Download the latest firmware from the Download Archive. For security reasons, we ask you to provide an
email address to gain access to our shared drives.

Download and extract the ZIP-Archive to a local folder.

bin
Data_Base
hex
msverl20.dll
Update.bat

Enable DFU Mode

The TCR comes with pre-installed software that can handle device firmware updates (DFU) over USB.

The DFU mode is activated by pressing and holding the BOOT button on the motherboard and then
connecting the USB cable on the PC side.
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If your PMX TCR is equipped with an SBX solar charger, you must first disconnect the connection cable from
the mainboard. Otherwise, the unit will not enter DFU mode.

Once DFU mode is enabled, Windows 10 or Windows 11 should automatically install a device driver (STM32
BOOTLOADER) to communicate with the device in DFU mode.

v § USB-Gerite

§ 40AN

APP Mode

BillBoard Device
5T-Link Bridge
5T-Link Bridge
5T-Link Debug
5T-Link Debug
5TM32 BOOTLOADER

Start the Update

Execute Update.bat to start the update process.

Download in Progress:
186%

Time elapsed during download operation: ©8:806:31.898

Verifying ...

Read progress:

RUNNING Program ...
Address: . Bx3880000

Do not disconnect and wait until you see “Start operation achieved successfully”.
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Installing a New License Key Using LoRaWAN Downlink

The new PMX TCR offers a 60-day trial period of its PRO Features. To continue using the PRO Features beyond
the trial period, a permanent license key can be sent via a LoORaWAN downlink.

Downlink €251 followed by 32 hex characters (16 bytes) representing your licence key to Port 1.

The following images show how this is done using the Loriot.io LNS.

P :'I,'I LORIOT = Q Search.. & Sascha Jaeckle s 0 ¢
€ Backto Devices
Downlinks
-i TCR-DLI/P/EUSES BALKON SG
34-35-31-31-68-30-T1-04 0 Downlinks
|4 statistics Creation date Payload Port Priority Confirmed Encrypted
Queue is empty
- o
Parameters
W% Channel Plan
Enqueue Downlink
i= Downlinks
Port (decimal humber, 1 to 223) Priority (0 is the lowest priority)
= Mac Commands Log | 0 v
Payload (hex string)
C25106DD4B3B9F2FFDAFATBALO28T7TOFT4EA
[ Request confirmation
Args Port | Description
Hex String
C251 1 Read the current licence key
C25TXXXXXXXXXXXXXX | byte[16] 1 Install a new licence key by appending the 16 bytes long
XX XXX XXX XXX XXX XXX X key to
C252 1 Read the current feature level
Returns:
0000: BASIC features
0001: ADVANCED features
0002: PRO features
C253 1 Read the current speed class setting
C253xxx 0000-0002 1 Change speed class of device
0000: P
0001: LS (Pro Feature)
0002: HS (Pro Feature)
C2EE 1 Restart device with the new settings
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FAQ

General questions

What are the advantages of the PMX Firmware?

The new firmware team of PMX Systems did a complete rewrite of the firmware using a model based
software engineering (MBSE) approach resulting in an tremendous improvement in speed measurement and
lengths estimation accuracy and enabling flexibility in vehicle length.

Improvements of PMX Firmware include:
- Best accuracy possible with such a sensor
- Drastically simplified set-up
- Oversize vehicle counting is no problem anymore
- High interference immunity due to model based analytics
- Al Autosens eliminates the need to adapt sensitivity to the situation
- Newest LoRaWAN Stack V4.7.0 now supports latest LoRaWAN Specification 1.1
- Tailor TCR counter's capabilities with licence upgrades
- Compatible with TCR Hardware Rev. 03/04/05

Can I still use the Legacy Firmware for TCR?

Yes. You are free to install and use the original TCR Firmware developed by Parametric GmbH that comes
without the licensing model.

Licensing

| want to count people with a TCR. Which licence should | use?

If only people are to be counted, it is generally sufficient to install the PMX firmware for TCR and select speed
class 0. If you want to count people simultaneously from different directions, we recommend installing a LS
licence.

I want to count bicycles and people. Which licence should | use?

The LS licence is required to count people and bicycles individually. Groups can be formed to analyse and
count objects up to a speed of 30km/h according to their length and speed.
If you purchase the “PMX Slow Traffic and Pedestrians Kit” the LS licence is already pre-installed.

I do have a Smart City Application. Which licence should | use?

Smart City applications typically require full flexibility. On a typical city street, there are bicycles, cars, buses
and even heavy goods vehicles.

With the PRO functions, several vehicles can be categorised simultaneously and in up to 4 categories. Even
extra-long vehicles are no problem with the new MBR Algorithm introduced with the PMX Firmware.
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Firmware Update

Windows 10/11 does not recognize the device. What should | do?

If Windows driver allocation fails you might reinstall the driver with the Zadig tool.
Zadig is a Windows application that install generic USB drivers, such as WinUSB, libusb-win32/libusb0.sys or
libusbK, to help you access USB devices. It is also useful to uninstall broken drivers.

El Zadig — )4
Device Options  Help

5TM32 BOOTLOADER ~ [ Edit

Driver |usbser (v1.0.0.0) | |:.:>|'|.f'.n'inLISB (v6.1.7600.16385) | = More Information
’ WinUSB (libush

USE ID DF11 libush-win32

. Replace Driver b libLishk;
L E WinUSE {Microsoft

Drriver Installation: SUCCESS

1. Download Zadig from https://zadig.akeo.ie

2. Start the Tool and choose Options>List All Devices to show all available USB devices
3. Connect your device while holding the BOOT button (Start DFU Mode)

4. Look for a device with name "STM32 BOOTLOADER" or "STM32 Device in DFU Mode"

5. Select "WinUSB" and press the "Replace Driver" button. Zadig removes the installed driver and installs
the generic WinUSB driver.

6. Trythe DFU again
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APPENDIX A - Factory Defaults

This appendix provides a comprehensive list and enumeration of all production-level defaults for reference.
You can reset the unit to these settings using the Set Defaults Command.

Measurement Settings Default Unit
Measuring Interval 10 min
Measuring Timeout 120 min
Totalizer 0 on/off
Counter Settings If SpeedClass =0 If SpeedClass =1 If SpeedClass =2 Unit
(P) (LS) (HS)

UDC Enabled 1 1 1 on/off
UDC MinSize 30 30 30 cm
UDC MaxSize 200/300/3000 ® cm
UDC MinSpeed 2 2 10 km/h
UDC MaxSpeed 10 40 80 km/h
Filter Category 1 Enabled 0 1 1 on/off
Filter Category 1 MinSize 0 30 150 cm
Filter Category 1 MaxSize 0 150 300 cm
Filter Category 1 MinSpeed 0 2 10 km/h
Filter Category 1 MaxSpeed 0 10 80 km/h
Filter Category 2 Enabled 0 1 1 on/off
Filter Category 2 MinSize 0 150 300 cm
Filter Category 2 MaxSize 0 300 600 cm
Filter Category 2 MinSpeed 0 10 10 km/h
Filter Category 2 MaxSpeed 0 40 80 km/h

# UDC MaxSize depends on the installed licence.
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Filter Category 3 Enabled 0 0 1 on/off
Filter Category 3 MinSize 0 0 600 cm
Filter Category 3 MaxSize 0 0 800 cm
Filter Category 3 MinSpeed 0 0 10 km/h
Filter Category 3 MaxSpeed 0 0 80 km/h
Filter Category 4 Enabled 0 0 1

Filter Category 4 MinSize 0 0 800 cm
Filter Category 4 MaxSize 0 0 3000 cm
Filter Category 4 MinSpeed 0 0 10 km/h
Filter Category 4 MaxSpeed 0 0 80 km/h
Radar Settings Unit
Radar Enabled 1

Radar Channel 1

Radar Sensitivity 100 %
Licence Type BASIC ADVANCED PRO Unit
Radar Al Autosens 0 (n/a) 1 (enabled) 1 (enabled) on/off
LoRaWAN Settings Unit
LoRaWAN Enabled 1

LoRaWAN Confirmed

Uplinks 0

LoRaWAN ADR 1

LoRaWAN DR 0 -
LoRaWAN DevEUI (Serial Number) -
LoRaWAN JoinEUI 8CAE49CFFFFFFF02 -
LoRaWAN AppKey 00000000000000000000000000000001 -
LoRaWAN NwkKey 00000000000000000000000000000001 -
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LoRaWAN LinkCheck

720 min

Interval
LoRaWAN Join Timeout 30 min
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Revisions

Revisions of this user manual

Revision Date Changes
00 2024-06-23 Initial release
01 2024-06-25 Added LoRaWAN Config Downlink Information
02 2024-07-30 Added Firmware V1.1 Functionality. Improved text due to customer
feedbacks
03 2024-09-14 Added Firmware V1.2 Changes (New device types, new default values)
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Legal Disclaimer

The information provided in this document is for informational purposes only and does not constitute legal,
financial, or professional advice. The use of this information is at your own risk and you should seek
independent advice before making any decisions based on it.

Disclaimer of Liability

PMX Systems AG and its partners cannot be held responsible for any damage or loss resulting from product
use. This includes, but is not limited to, damage to property, personal injury, or death.

Limitation of Liability

In no event shall PMX Systems AG or its Solution Partner be liable for any indirect, consequential, incidental,
special, exemplary, or punitive damages, including lost profits, lost data, or business interruption, regardless
of the theory of liability (contract, tort, or otherwise) and even if PMX Systems AG or its Solution Partner has
been advised of the possibility of such damages.

Assumption of Risk

By using the product, you assume all risk of damage or loss. You agree to indemnify and hold PMX Systems

AG and its Solution Partner harmless from and against any claims, demands, or actions arising out of or in
connection with the use of the product.
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