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1. SAFETY INSTRUCTIONS

° Only skilled and instructed persons shall install and connect the devices.

° Proper experience in working with mains voltage, electrical and electronic devices is required.

° Do not connect the devices directly to mains voltage, instead use the voltage given in the manual
° Do not wire any connections while power is applied to the device.

° Ground the devices carefully to prevent electrical shock.

° All connectors are pin-coded and fit in only one position.

Mount the devices carefully to prevent them from shifting or dropping.

PO LA tLL !

The case must not be openead as this will void the warranty and cause incorrect calibration of the sensor.

o The Radome must not be painted, coverad or glued over, as this will impair its function and cause incorrect
calibration of the sensor.

o Ensure adequate ventilation during operation.

U The Breezer must not be covered.

. All connected plugs must be screwed mechanically stable in order to comply with protection class IFG7Y.
. Unused connections should be covered with a sealing cap.

o Use a shielding for the sensor if needed to protect against environmental conditions [snow, rain, dust).

Grounding connection:

Screw
b Flain washer
MTQ c Cable lugs
\ d: Contact washer
o Only use fully functional equipment (ladders, aerial work platform, ...} when working above ground.
o Staff shall be capable of working at heights.
o Use caution when installing the devices on or around active roadways. Pay attention to moving traffic.
o The devices must be mounted to a stiff and solid support.
o YWibration, oscillation or any kind of moverment will reduce the sensor performance.
o MWake sure that your installation methods are in accordance with local safety policy and procedures and com-

pany practices. The protective conductor connection must not be used for other purposes. It must have a
permanent electrical continuity and mechanical strength.
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2. SENSOR DESCRIPTION

The 1SY5-6220 15 a 24GHz 4D/UHD radar sensor designad and developed for multipledane, multiple-target tracking,
intersection management and traffic monitoring applications.

The newest member of InnoSenT's radar fleet is designad for longrange and wide horizontal view to cover up to
two slip roads to an intersection with multiple lanes.

Measurements

The sensor uses, with its Doppler based radial motion detection principle, innovative signal processing for optimal
target detection. The measurements contain range, radial speed, azimuth and elevation angle, received signal
strength and more parameters of the observed targets. This ensures a fast and efficient field of view coverage for
excellent detection of moving targets, as well as stationary objects. Thanks to its high definition resolution the
I15Y5-6220 is capable of separating up to b12 detections on up to 8 lanes, enabling many different traffic monitor-
ing applications in scenarios with many objects present.

Tracking

After measuring the parameters of the detections, the ISY5-5220 uses modern multiple-target tracking algorithms
to generate an object list in every update cycle of b0ms. This object list, consisting of up to 128 tracks, provides a
variety of track parameters, such as position, velocity, direction, Object |D and many moaore.

Applications

With its quick and easy configuration, the iISY>5220 can be used for a variety of different applications. Thanks to
our exclusive introduction of two brand new event zone types, challenging scenarios like Traffic Counting, Stop bar
Detection, queue length measurements, and many more, can be solved comfortable.

() (]
- (wp
S—
(-} | —
ces] #
Detection of moving objects Detection of stationary

objects
* lane specific detection
* classification presence
classification
lane specific detection

queue length

.o e e
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2.1 Traffic Applications with the iSYS-5220

The main feature of the 1SY5-b220 are its two user friendly outputs:

o Object list: supplies the user with all object parameters, which are sent via Ethernet. This allows the user to imple-

ment his own desired applications.

o Event Messages: event based UDP or TCP/IP messages, which are sent via Ethernet or R5-485. These messages

enable quick and easy deployment for traffic applications.

These two outputs provide the user with all the necessary information needed to successfully monitor his applications. The

two outputs are describad in the following.

Motion Zone

Advance Detection
Tratfic Counting

Wrrong Way Detection

iSYS-5220 Outputs

Object List

Event Messages
User Own Evaluation

(Event Based)
User Specific

Applications

Presence Zone

Queue Length Detection

Stop Bar Detection

2.11 Object List

Chject lists have to be requested by the Radar AFPI. The update cycle of the object list is 50ms and a new request
must be sent in order to retrieve the latest object list. The conterit of each object list, with the pararmeters of every

track, is described in [11.2.].

The use of object lists allows users to perform their own evaluations and implermentations of specific applications.
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2.12. Event Message

The iISY5-b220 sends the user UDP or TCP/IP event messages for two different types of Event Zones, which ena-
ble realization of marny different traffic applications:

° Motion Zone: for detection of moving objects

° Presence Zone: for detection of stationary objects

Both Presence and Motion Zones can be used separately as well as in combination for detection within zones of
interest. The two Event Zone types can be easily configured via InnoSenT’s Traffic Manager or 13Y5-5220 Radar

APL

Depending on the Event Zone type a corresponding event message will be sent with the following information:

Event Zone
Type
Message
Information

Update

Motion

Time stamp
Zone type
Zone number
Speed

Class

Direction
System state
Cutput Number
Phase Number
Object|D

Estimated time of arrival

Each time an object enters the
Event Zone

Presence

Time stamp

Zane type

Zone number

Queue

Number of stationary objects
System state

Cutput Number

Phase Number

Nurmber of pedestrians/bikes
Murmber of cars

Nurnber of small trucks

Mumber of big trucks

Each time there is a change in Queue
Length or number of static objects in
the Event Zone

Thanks to these event messages the user gets a comfortable overview of complex situations. On how to set and
configure event zones and what zone is most ideal for which application, please refer to sections [12.6.4] and [13].
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3. SENSOR PHOTOGRAPH

Security
Seal =>F

I5Y5-b220 - fromt

EBreezer

Fower Ethernet

15Y5-b220 - back
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4. MECHANICAL DRAWING
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All Dimensions in mm
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5. ACCESSORIES

Accessory

Fower

Supply
Cable

Ethernet
Cable

MWounting
EBracket

Software
Fackage

Ordering Num- Picture

ber

29.00000z84

29.00000283

80.00000417

can be down-
loaded from
InnoSenTs’
download
Server.

Link will be
provided by
vour InnoSenT
sales person.

—_—

Iy

—
p—————
e
¥

<
Q

Description

Connection with power

supply

Connection with B5485
interface

Connection with Ethernet

attaches the I5YS-5220 to
, post, or pole

a mast

Software Package:

Traffic Manager is used for
configuring the ISYS-b2 20
and displays the radar data

Traffic Manager
Radar AFI

MNetwork Browser
Firmware Update
Intersection Manag-

ar

on sScreen.

Documentation

User Manual Power Supply Cable
iISYS-5220 pdf [3]

User Manual Ethernet Cable i5Y5-
5220 pdf [2]

Data Sheet Mounting Bracket
ISYS-5220 pdf [1]
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6. PRODUCT SPECIFICATION

Functions & Applications

Target separation capability

Field of view

Max. velocity

Maximum detection range
Measurement cycle time

Power up time

Object list generation

Max. number of objects
Max. number detections

Interfaces

Power consumption

Supply option

Frequency band
Max. transmit power (EIRP)

Dimensions

Weight
Temperature Range
Protection Standard

Additional Features

Intersection Management Traffic Monitoring

o Stop bar detection o Traffic counting

o Cueue length detection o Classification

o Advance detection o Arterial management
o Classification o Traffic statistics

o Traffic light management

o Junction monitoring

o Wrong way

Distance, Speed and Angle

Azimuth: 110 °, Elevation: 30 °

+233 km/h

Up to 350m {depending on target RCS)
50 ms

Depending on Ethernet connection
[ 30 s using DHCP-Server

[ 95 s using Static |F-Address

o Unigue D

o Track quality

° Class

° Zone index (motion and presence)
o Fosition (%, and v-direction)

o Welocity

° Chject dimension {length, width)
128

b1z

. Ethernet {1Ghitfs, 100Mbitfs]
° FS-485 {full duplex)

Typ. 33 W @ 25°C (32W .. . 38W over temperature range)

° Fower over Ethernet (Supply voltage: 48Y DC (= 5 %)

2405102426 GHz
< 20dBm PK [ <108dEpV/m AVG

° Length: 308 mm
° Width: 136,56 mm
Depth: 71,45 mm

2520g
-40°C to +74°C

IPE7

. GPS

° Imclimation sensor for easier configuration

° Up to 4 sensors without interference
(synchronization after 2.7 min)

[ Build in selftest function
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6.1 RADAR BEAM

viml

The plot shows the ISY5-5220 radar beam for the elevation angles 0° .. -10° The best performance is achieved in
bore sight. With its wide angular view, a full coverage of the desired scenario can be achieved. In the table below
the detection range dependent on the elevation angle is shown. The range is specified for cars and trucks. The
initialization of tracks takes about 1 second after the target is detected within the RADAR beam. Take in mind that
target detection and track initialization is dependent on the target’s radar-cross section.

Elevation Angle [°] Min Range [m] Max Range [m]
-10 11 250
-9 11 274
-8 12 288
-7 12 301
-6 13 311
B 14 320
-4 15 328
-3 15 334
-2 16 341
= 17 346
0 19 350
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7. INSTALLATION & MOUNTING

Easy installation—one of the smart features of the ISY3S-5220. The Traffic Manager Software enables a quick con-
figuration of all necessary parameters (see Section ‘Configuration using Traffic Manager' for further information.)

/1. Mounting Bracket

A mounting bracket for easy assembly on a pole {round shape] is available from InnoSenT. Information about the
rmounting bracket is provided in Document [11.

Flease address vour InnoSenT sales contact for further information.

75mm M4 (4x}

i

S
v

75mm

1' (A
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/2. Installation

This sketch shows a typical left side installation. The ISY3-6220 can also be configured to gantry or right side in-
stallation. Take care that the area of interest from the road fits into the FOV of the device. The I1I5Y3-5220 is de-
signed to track the oncoming traffic. Installations outside the recommended specification tend to result in perfor-

mance drops. Occlusions need to be considered. It must be understood that neither the detection probability may
be 100%, nor the false alarm rate 0%.

oo ]

)
b i
)
e
£
o
€
£ €
} L")
- ' '
— ~ m L 3
LY W @ o
c c (= c
313|333
installation symbol min. typ. max. unit
height h 413 5/19 8/26 m /ft
elevation angle® a -10 -7 0 o
angle to lane** B -60 B 60 ®
motion zane d 30/98 200/656 m /ft
presence zone d 20/6h 80262 m Jft

¥ referenced to road gradient angle

the above range pertains to a horizontal road, i.e. elevation has to be adjusted to the individual scene

#¥ driving direction of the traffic can be within £60° to radar sensor boresight,
take care that the road is well located within the radar beam within 110% FOW.

For further information, please refer to Section [16].
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8. CONNECTORS

8.1 Power Supply Connector

Type: Phoenix Contact SACC-CIH-MT2FS-12C0ON-5H TOR 32 (1457704)

Pin Description

1 GND

2 GND

3 RE485_FD.A

4 R34585_FD.B

5 R5485_FDZ

G RE485_FD.Y

7 WCC

] WCC

=] Do net connect
10 Do net connect
1N Do net connect
12 Do net connect

8 2 Ethernet Connector

Type: Phoenix Contact SACC-CI-MT2F5-8CON-L-180-10 (1402457)

Pin Strand Calaur Signal ID
1 orange-white Dé+

2 cranges DA

3 green-white DE+

4 graen DB-

5 browrewhite DD+

[ brown [s]=R

¥ blus-white DC+

] blus D

Rely on more Senses - www.innosent.de
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9. CONNECTION

Prepare the Ethernet and power supply connection using one of the following options:

Option Fower Supply
External power supply Fower over Ethernet
(24 WDC) fone cable solution)
2 05
(L a
o
Jui}
a:

=

FOE Injector

AP
93
Hes
, AT

DHCP Router with FOE

Over Network
{DHCP Server)

DHCP Router

direct connection : :
direct connection

If both power supplies (24 WVDC + POE) are connected, the system uses 24 VDC. If the systermn runs with FOE and
24 %DC s connected, it switches to 24 VDC and reboots the system.

Fower supply cable and Ethernet cable are available from InnoSenT. Information is provided in Docurnents [2] and

21

Flease contact vour InnoSenT sales person for further information.
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9.1 PoE power supply standard

The PoE power supply standard that is needed to power the 15Y35-5220:

Property

Fower available at powered device
(PD)

Maximum power deliverd by power
sourcing eqguipment (FSE]

Woltage range (at PSE)
Yoltage range (at PD)
MWMaximum current I_max

MWaximum cable resistance per pairset

Fower management

Derating of maximum cable ambient
operating temperature

Supported cabling

Supported modes

802.3bt Type 3 .4PPoE”

51W

60 W

50.0—B7.0V
42 5570V
500 mA per pair
12560

Six power class levels (1-6) negotiated
by signature or 0.1 W steps negotiated
by LLDF

10°C (20 °F) with more than half of
bundled cables pairs at |_max

Category b

WMode A, mode B, 4-pair mode
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10. NETWORK CONFIGURATION

During boot up, the ISYS-5220 checks if there is a DHCP server available.

10.1. Connection using DHCP

If there is a DHCF server available, the 1SY5-5220 requests the IF address from the DHCF server.
Make sure that the Ethernst is connected before powser up if an IP frorm a DHCP server shall be used.
The boot process with DHCP Server takes about 30 Seconds.

There is no cyclical request for DHCP server available. If connecting a DHCP server after boot up, please restart
the systam.

When using more than ong 15Y5-5220 in a network the different devices can be determinad by their unigue host-
name which is printed on the device label. This hostname consists of the string ISV S-522 Q-GSO
where X refers to the MAC address without hyphens.

To find and list all devices in your network and read the assigned IF addresses you can use InnoSenT's Traffic
hWanager or Network Browser.
If you cannot find the device, please check the assigned IP Address in the router.

B Connect to iSYS System ? ot

Devices found:

i5Y55220-00044BA5T42C

Ip-Address

3 lhoz [+ (188 2] | 1 2] | 93 [£]

Cancel
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10.2. Connection using fixed |P-address

If thereis no DHCP server available during boot up the i15Y3-5220 falls back to the fixed static |F address
{192 168178253

In this case the connection sequence does not matter. 1t is the default delivery state of all devices.
The boot process with fixed IP-address takes about 95 Seconds.

Connect only one device when using the static IP address.

If more than one system is connected, take in mind that vou have to set different static IP addresses.

To restore the network defaults please use Traffic Manager Menu "Extras -» restore network defaults over
R54807"

i) i5YS network settings ? x

[] Use DHCP

Use static IP

IP-Address: | 192 |.| 168 |.| 178 |.| 253 |
subnetmask: | 255 |. | 255 |.| 255 |.| o |
standard gateway: | ] | . | ] | . | ] | . | ] |

10.3. Changing TCP-IP setting

The IP configuration can be changed between DHCP and a fixed IF address using InnosSenT s 1SY5-6220 Radar AF|
{included in the software package] or Traffic Manager software (-» options -» network settings).

Mote: The ports used by the i15Y5-5220 can be secured by windows firewall or other firewalls. Check the settings
of the firewall if you have connection problems.
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10.4. Network Hostname

When using more than one ISYS-5220 ina network, every device can be determined by their unigue hostname
which is printed on the device label. This hostname consists of the string "ISYS-522 020CC0COOGGK", where X

refers to the MAC address without hyphens.

If preferred, you are able to change the Hostname. Flease observe the following rules:

° Maximum length: 255 characters (we recommend a short, descriptive name)

o Walid characters {related to RFC 952) are: az, A-Z, 0-9, _and -

o Hostname cannot begin with a number or _ and -

B Traffic Manager v.1.054
File Options Extras Window Help

& (5 Network Settings P o Network Settings Sensor 1
#¢ Change UDP Settings 4 Network Settings Sens
UDP
¥ Change RS485 Baudrate » . Hostname Sensor 1
Date/Time Configuration 4 H

B network hostname ? X

Hostname: |IS-SENSOR1|

note:

- max length: 255 characters

- valid characters are: a-z, A-Z, 0-9, _and -

- hostname cannot begin with a number or _and -

o

After changing the hostname, a system reboot is needed for the change to take effect.

NOTE: it can take a while until the new hostname is recognized by the router or DNS service.

If vour new hostname is not pingable, you can try to rebuild yvour DNS cache.

Examnple for Windows: Type “ipconfig flushdns™ in vour command line window (crmd.exe).

Rely on more Senses - www.innosent. de
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10.5. UDP Settings

The UDP settings can be changed between three options. Further the UDP port 62200 can be changed

to a customized port. Please be careful not to use reserved ports like 80, 21, ...

cend UDP Message to Broadeast (default setting) sends all event messages to the breadeast address.
Every PC in the same network will receive the messages.

cend UDP Message to Multicast sends all event messages to the multicast address. Every PC in the

same netwark joining the multicast group will receive the messages.

cend UDP Message to IP address sends all event messages to a specific IP address. Only the specific

IP will receive udp messages.

B Change UDP settings

UDPPort 62200 '+ default (62200)

¥| Send UDP Message to Broadcast
Send UDP Message to Multicast
Send UDP Message to IP address

IP-Address: 192 |, 16

[¥5]

[ 2 Sl

Change UDP settings for Application Messages

ok

] | Cancel

NOTE: Since firmware version v.1.010 you can also connect via TCP/IP on port 62150, to receive
event messages. (max_ 5 Clients). For example with putty (https:/ /www_putty.org)

88 PuTTY Configuration ?
Category
Sesson Basic options for your PuTTY session

Logong Specfy the destination you want to connect to

Terminal
% Host Name (or IP address 1
Keyboard
253 62150

Features aaoaction type
Window ':'Ie‘net JRiogin () SSH _) Sedal

Appearance

Load, save or delete a stored session

Saved Sessions

Default Settngs Load
jon WinS

o 301
Data sensor Save
Proxy

Close window on ext
Aways () Never ®) Only on clean exit

Com | oo
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1. COMMUNICATION

The 1SYS-6220 communicates over TCPAP, UDP and R5-435.

i5Y5-5220

Write configuration data

Read configuration data

Read object list

Send Event-Messages

Customer PC

Ethernet (TCP/IP or UDP) RS-48%
° 15Y5-5220 Event Messages o I15Y5-5220 Event Messages
° Fead and write configuration data Requesting
object list
General used TCF/IF Ports: Baudrates:

E0000—62200 (hoth directions)

Used TCP/IP-Ports for event messages:

62150

Used UDP-Ports for event messages:

62200 (default, changeable by user)

115200 8N1 (default)
230400 8N1

To build yvour own application, there is an example project available in the software package. It includes configur-

ing a system and reguesting object lists.
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11.1. Read/Write Configuration

For a proper signal processing, the configuration must be set carefully:
° Sensor position and height
° Event Zones and lgnore Zones

It is recommendead to configure the system with InnoSenT's Traffic Manager software. This way configuration
data can easily be written to the system . The configuration is explained in section [12] and a working example is

provided in section [13.6].

The configuration data can also be manually set by using 1SY5-5220 Radar AP This library includes all functions
for communication with InnoSenT systems.
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11.2. Object List

Object lists are sent when requested by Radar AP InnoSenT's Traffic Manager software provides an easy way of
displaving the received object lists. For further information on track parameters and how they are defined and cal-
culated, please refer to Section [16].

Object list information:

o Object ID: Unigue 1D the Tracker assigns to a Track
o AgeCount: Number of frames the Track is alive after being released.
° StaticCount: If an object gets static the static counter will be loaded with the maximum number of frames a

track is allowed to be static before being deleted. Decrements every frame a Track is static. Tracks can only
become static in Fresence Zones.

o Track Cuality: The Quality of the Track. Depends on different attributes of the assigned target. Track needs
at least 50.0% Quality to be released and visible. The Quality is equitable with the reliability of the Track.

o Object Type Class (02 = others, 10 = non-motorized, 30 = car, 60 = small truck, 70 = big truck): Assigned
Class of the Track. Note: Objects of the class “Others’ will be displayed in the Traffic Manager as ‘Cars’.

o Event Zone Index: Index of the Event Zone the Track is currently occupying. If the Track is in no Zone, the
Index is negative. (-2 if Track is outside of Zone or =1 if Zone is inactive). Active Zonas start with index Zero.

° Distance x {m): Distance the Track has to the sensor in X direction (Cartesian coordinates), measured in
meters. For further information, see Section [16].

o Distance v {m): Distance the Track has to the sensor in Y direction (Cartesian coordinates), measured in
meters. For further information, see Section [16].

o Welocity % (mps): Velocity the Track has in X direction (Cartesian coordinates), measured in meter per sec-
ond. For further information, see Section [16]

o Welocity v (mps): Velocity the Track has in Y direction (Cartesian coordinates), measured in meter per sec-
ond. For further information, see Section [16].

o Welocity in direction (mps): Velocity the Track has in its direction, measured in meter per second. For further
inforration, see Section [16].

o Direction x Direction the Track has in X direction (Cartesian coordinates), normalized to one. For further
information, see Section [16].

. Direction v: Direction the Track has in Y direction (Cartesian coordinates), normalized to one. For further
information, see Section [16].

o Distance to fromt (m): Distance the Centroid of Track has to front of Track, measured in meters. For further
information, see Section [16].

o Distance to back {m): Distance the Centroid of Track has to back of Track, measured in meters. For further
information, see Section [16].

o Length of object {m): Length of object, measured in meters. For further information, see Section [16].
o Width of object (m): Width of object, measured in meters. For further information, see Section [16].
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11.3. Event Messages

Event messages are generated when an object enters a motion zone or an object gets static in a presence zone.
Look up the corresponding section for information on how to set event zones.

Event messages are sent via Ethernst (UDP packets) and wvia RS-485.

The UDF messages are sent ‘multicast’ to all hosts in the subnet. Therefore, the host PC needs to open the speci-
fied port (see sec. Network Configuration) and listen to the message. The messages are specific ASCI strings
dependent on the type and function of the avent.

You can also connect via TCP/IP on port 62150 to receive the event messages (max. & Clients).

11.3.1 Zone Type Motion

This massage will be sent each time an object enters an Event Zone of the type Motion Zone and one or more
conditions are true.

MWMeassage information:

° Message |dentifier (MZ)

o Time stamp (Timestamp: yyyy MM dd_hhb.mm ss ms)

° Zone Number

o Speed [kmh/mph] (Speed: 4 digit =» 2 digit + 2 digit behind decimal point), measured in kmh or mph
° Class {Class: 2 digit == 02 = others, 10 = pedestrian/bike, 30 = car, 60 = small truck, 70 = big truck]
o Direction {0=Not assigned; T=approaching; Z2=receding]

o Systern State (O=no error; T=arror)

. Custorn configurable output number (0-255)

o Custorn configurable phase nurmber (0-25b)

o ChjectD

o Estimated time of arrival {in seconds), if ETA point is set. Otherwise the value is 0.

Exarmple message:

MZ2017.07.28_14.18.156.101,01,15.25,30,1,0,1,2,999,4 63'\n

Estimated time of arrival: 4.63 seconds
Object|D: 999
Phase Number: 2

Output Number: 1
System State: 0=no error

Direction: 1=approaching
Class: 30 = car
Speead: 15.28 [kmh or miph]

Zone Number: 01
Time stamp: 2017.07.28_14.18.1%.101

Message |dentifier: MZ

If a systemn state error is reported, vou can check detailed information by self test function with the Radar API.
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11.3.2. Zone lype Presence

This message will be sent each time there is a change of static object is inthe Event Zone of the type Presence
Zone and one or more conditions are true.

Message information:

o Message ldentifier (PZ)

o Tirme stamp (Timestamp: yyyy MM dd_hh.mm ss.ms)
] Zone Mumber

o Cueue length [m or feet] (3 digit], measured in meter or feet
° Mumber of static objects (2 digit)

° Systemn State (O=no error; T=error)

° Custom configurable Output Number (0-258]

o Custormn configurable Fhase Number (0-255)

o Nurmber of pedestrians/bikes

] Murmber of cars

] MNurnber of small trucks

o MNurmber of big trucks

Example message:

PZ2017.07.28_1418.16.101,01,015,02,0;1,2,0,2,0,0"n

Number of big trucks: 0
Murnber of small trucks: 0
Nurmber of cars: 2

Number of pedestrians/bikes: 0
Phase Number: 2

Output Number: 1

System State: 0=no error

Number of static objects; 02

Queue length [m or feet]: 015
Zone Number: 01

Time stamp: 2017.07.28_14.18.15.101

Message |dentifier: PZ

If a systemn state error is reported, you can check detailed information by self test function with the Badar API.
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11.3.3. Rain Interference Level Message

This message will be sent when the configured rain interference level threshold is exceeded.

Message information:

o Message Identifier (RI)
° Tirme stamp (Timestamp: yyyy MM dd_hh.mm ss.ms)
o Current Rain Interference Level [dB] (4 digit == 2 digit + 2 digit behind decimal point)

o Threshold [dB] (4 digit == 2 digit + 2 digit behind decimal point)

Example message:

RI,2017.07.28_14.18.15.101,30.02,28.00n

Threshold: 28.00 [dB]

Currert Rain Interference Level: 30.02 [dB]

Time stamp: 2017.07.28_14.18.15.101

Message |dentifier: RI

An exceeding of the threshold will result in performance drops, due to rain interference.
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12. CONFIGURATION USING TRAFFIC MANAGER

The Traffic Manager is the primary software solution to configure the ISY5-5220 for use in the field.

12.1. Installation of Traffic Manager

The Traffic Manager can only be installed on a Windows PC. The setup files can be found in the device's software
package. Please ask your InnoSenT contact for information on how to receive the software packags.

o Open the Traffic Manager folder in the software package and install Traffic Manager_Wx_xxx.exe (x_xxx =

software version).
o Follow the instructions on the screen.

o Click Finish to close setup and launch the Traffic Manager.

151 Setup - TrafficManager

Welcome to the Setup Wizard

InnoSenT

InnoSenT

It is recommended that you close all other applications before
continuing

Click Next to continue, or Cancel to exi Setup

Completing the TrafficManager
Setup Wizard

Setup has finished instaling TrafficManager on your
computer, The application may be launched by selecting the
installed icons,

Click Finish to exit Setup,

[ Launch TrafficManager

12.2. Launch Traffic Manager
o Click on the Traffic Manager icon to start the software
o When yvou start the Traffic Manager for the first time you need to enter the product key for

activation of the software onyour FC. The key is provided to yvou by your
internet connection to activate vour license.

% Product Activation |i[ﬁ_ﬁnj

Please enter your Productkey to activate this Software.

Activate ][ Cancel

InnoSenT contact. You need an
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12.3. Overview of Traffic Manager

InnoSenT's Traffic Manager is a software solution to configure your 1SYS-5220 when installed in the field and visu-
alize the data output from the system {i.e. object list and UDP event messages). The most important features of
the Traffic Manager are highlighted below.

Configuration Record & Play- Read configura- Create & Re- Add network camera
wizard to configure back object list tion from sys- move Heatmap and display video
I5YS5-5220 with video tem stream

stream

Connect or discon- Sensor information

nect iSYS-5220

Display UDP Event \_
Messages caused by %

i

event triggers {e.g. IO

trigger line)

Ewvent Message Re-
sults {e.g. counting ~: — -

and classification)

Change view settings

Display background
image, event Zones
and tracked objects
{rmain window)

Objectlist from i1SYS-
5220

12.4. Connect to Network Camera {if avaifable)

It is recormmended to set up a network or ush camera together with the ISY3-5220. With the video from the cam-
era a remote verification of the displaved radar data is much easier. In ‘Record Mode” the video stream from the
camerais stored together with the radar data on the hard disk. Therefore, it is possible to evaluate data offline.

® Network Camera Manager ? X
Device kst
INSTAR CEF0SGZONOPOLO e
Edit
Remove
Connect Cancel
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12.5. Connect to i1SYS-5220

It the Traffic Manager is not already connected to the system, establish a connection by clicking on the ‘Connect’
button. For further information, recall section [10].

12.6. Configuration Wizard

The 15Y5-5220 can be easily configured using the Traffic Manager. Open the configuration wizard by clicking on

the '‘Configuration’ button. Here yvou will be guided through all steps necessary to configure the 15YS5-5220 for vour
application. Below, the welcome screen and the overview of the configuration process are shown. With "‘Next’ vou
can navigate through the different configuration menus.

Overview of
configuration
menus

hlain window 1o
set background,
installation, sen-
sorand zone
settings

© Background

© Reference Length
© Sensce Position
© Evertt Zones

© Ignore Zones

Il save Configuration

This config

Welcome to the Configuration Wizard

teough the bas:

orfgur aten.

hext

Connect 1o 15YS-56220

l

Configure measuremeant sce-

|

Send settings to sensor
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12.6.1. Background

Inthe Background Menu an image of the measurement site can be loaded. This is the basis for positioning your
sensor and defining the event zones for your application.

Option 1: Load a jpg file or png file from your hard drive.
Option 2: Open Google Maps with the built-in map viewer {just click the Map button] and take a screenshot from

the measurement site.

R o p———

e Zcsor [ ————

Sevear | v e

[1f Wcome
 Iff sex b grisar + N Oreve - m @

Corure 51 el

Crtem Abtewcron

Rotate image, if desired

Scale image, if desired
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12.6.2. Reference Length

The Traffic Manager needs a reference length in the background image. If the length is not set correctly, meas-
ured objects and radar coverage do not match to the image. As a consequence the set event zones will not work
as expected. You can either measure the distance between two points by yourself or use google maps built in
functionality.

Flace the ends of the displaved red line where yvou measured the distance in the image and type in the appropriate
length of the lins.

Since Traffic Manager V.1.052: if you have imported the image via the built-in map viewer, the reference
length is set automatically.

Rely on more Senses - www innosent.de | 34



12.6.3. Sensor Position

Use Up/Down and Left/Right Buttons to place the sensor’s virtual position (red point) in the background image to
the exact location where the 1ISY35-5220 is installed (*). Then set the installation height. The elevation angle will be
read from the sensor and corrected by the road gradient angle.

{*): It makes sense to first set a rough step size and then a fine one.

@ Trattic Manager Configuration Wizsed - o x
1T vieicome
v [II siteptan Sensor Position Show video
© Bociground
© Peference Length 1. T this Tab you can set the Sense Positon.

Rotate the sen earr B - e ek i e s ] e e
© Event Zones - Use your mouse to select and move the sensor pozition n your map.

© ignore Zones 2, The serzor s shgned to the north of e badiground mage
I Save Centiguration With the Azmuth Angle you o easly rotate e sesar,

. E . ((azmuth ange s t)
Set installation height il sround ssnsor
3. Phease ervter the Instalason Height j
e = position
Elevation angle will be 4. Plesse enter the tevaton Angle

Sevation Ange

read from|sensor and _ o0 Gradent gk e Road gradient Angle
corrected by road gradi- Rk arge —= \ must be setto get a
ent angle Freaomcy lorest correet elevation angle
(Frewenciomds 7]

Ran Interference Threshold “

Set frequency channel if
more thar ong sensor is Mouse Buttons ussge:

- LEFT BUTTON to move OR rotste the sensr

used - SCROLL to zo0m mnjout

You can use the “"Create Heatmap” function to display the object trajectories in the background image (green
lines). Check whether the displayed objects match the real objects movement. Adjust the parameters sensor posi-
tion, azimuth angle {to rotate the sensor beam ) and reference length until they match each other.

s
y ConnectSensor 1 g Connect Sensor 2 acmﬂgnum @Rgcnrd ’P\BM ’\;):e:di.\ figuration fram System Q‘ Creats Haatmap .‘RAm

—_—

View Settngs
[Z] Adyust Tradk To Zone
[ riide Background Image
[ ide Class

[[] #iide Sensor Beam

If vou use more than one sensor, each sensor has to be set on a different frequency channal.
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Define Zo

Define cu
phase nu
Just for o

12.6.4. Event Zones

Event Zones are defined to generate event messages when an object is located within this zone. Further, you can
add conditions. This will help yvou to only get messages for the condition you want (Speed, Class, Direction...).
Event Zones can be added in the Event Zone Menu. Afterwards, the desired zone type can be selected. Place the
Event Zone in the background image. The shape of the Event Zone can be adjusted by adding some Points. Left
mouse double click on the lines of the Event Zone to add more Points (max. 10 Points) or remove Foints with right

mouse click.

© Traffic Manager Configuration Wizard

Sensor Selection
Sensor 1

I welcome
v Il siteptan

@ Background
© Reference Length
© Sensor Position
© Event Zones
© Ignore Zones
© Lineals
© Textisbel

1] Save Configuration

e Type

stom
nber.
tput.

Add Remove

Event Zones

Create up to 64 Event Zones i the map mage. There are three kinds of zones:

- Motion Zones generate Event Messages whenever 3 tracked vehide enters the zone.

Presence Zones detact stabc chiects and generate Event Messages that indicate the quee length and rumber of tracked objects.

Sidewalk Zones for pedestnan and bke classification.
If & tracked vehice enters either type of 2one, the defined 2one is luminated,

Drag 2o0e handes to change the shape of the zone, To canform the 2o to a non-standard shape,
double-chck the Ine connecting the comer handles to create a new handle,

Phase Number Event Message Dela

Output Nr. Direction

BOTH 0

Velocity Min

9999

Velocity Max

TR

There are three types of zones:

Define custom
output number.
Just for output,

Event message will
be sent after a
defined delay

Event message will
be sent repeatedly
every 50ms for a
defined time

Add one ormore
conditions 1o cre-
ate more or less
event messages

° Meotion Zone: A message will be sent each time an object enters an Event Zone and for every true
condition defined for this zone.

° Presence Zone: A message will be sent each time at least one static object isin the Event Zona. On-
Iv in Presence Zones objects will become static. This zone is optimized for calculating a gueue length.

. Sidewalk Zone: This Zone is for classification {Pedestrian/Bike) only and will not generate event

messages. Use this zone type to define your sidewalks for a Pedestrian/Bike classification.
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ETA - Estimated time of arrival

To enable the ETA calculation, please add the ETA point for a motion zone.

If a object enters the zone, the distance between the object and the ETA point will be calculated. With the help of

sage.

© Traffic Manager Configuration Wizard

Sensor Selecton

Sensor 1

I Welcome
v Il sitePlan

@ Background
@ Reference Length
@ Sensor Position
© Event Zones
© Ignore Zones
© Linesls
© Textisbel

1] Save Configuration

Add Remove

Event Zones

Create up to 64 Event Zones i the map image. There are three kinds of zones:

- Motion Zones generate Event Messages whenever 3 tracked vehide enters the zore.

Presence Zones detact statc cbjects and generate Event Messages that indicate the quee length and rumber of tracked objects.

Sidewalk Zones for pedestrian and bike cassificaton.
1f 3 tracked vehicle enters either type of zone, the defined 2002 is iluminated,

Drag zone handes to change the shape of the zone, To conform the 2one to a non-standard shape,
double-chck the Ine connecting the cormer handles to create & new handle,

Zane

EvenZore5  v| 4 (1
Zone Settings
Zone Neme ZomeType  Phase Number EventMessage Delay ETA Pont
[Eventzone 5 |Momon ©|[s E] [oex 3]
Output Number Event Message Extension
0 =] losec 3
Canditions
¢ 70
Output Nr. Class Direction Velocity Min Velocity Max
0 ALL BOTH 0 999
Next

/
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Add or remove ETA point

the object speed, the arrival time can now be calculated in seconds. You will receive the output via the event mes-

ETA calculation
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12.6.5. Ignore Zones

In the Ignore Zones Menu you can define regions where objects shall not initialize new tracks. Note: Already exist-
ing tracks can move through an Ignore Zone without being harmed.

Flace an Ignore Zone in the background image. The shape of the Ignore Zone can be adjusted adding some Foints.
Left mouse double click on the lines of the Event Zone to add more Foints (max. 10 Points) or rermove Points with

right mouse click.

e Traffic Manager Configuration Wizard - X
Sensor Selection
Sensor 1 > Add Remove
1] welcome 5

v I” Site Plan Ignore
© Background
© Reference Length With Ignore Zones you have the possbility to define areas where
OS«lsotP e you don "t want to create tracks. This can be a buldng for example.
O = Ignore Zones are a powerful tool to avoid unwanted tracks.

vent Zones

. Ignore Zones Doubledick between the zone points adds a new Point to create complex zone shapes. Subpoints are imited to max. 10 Points,
. Lineals Ignore Zones are lmited to max. 10 Zones.

’” Save Configuration

Rely on more Senses - www innosent.de | 38



12.7 Save Configuration

In this menu, the parameters defined inthe Configuration Wizard are sent to the sensor and measurement mode

is started.

After the configuration is sent to the sensor, tracks from objects are displayed in the background image.

@ Trffic Manager Configuration Wizard

1] Welcome

v |l] siePlen Save Configuration
© Background
© Reference Length To complets the ratafiation, pieass pr

© Sensor Position

© Event Zones

© gnore Zones
Il Save Configuration

Attention:

All parameters wil be send to the conny

00 6 INactive, please connect o a system.

©) Send Settis to System

The above procedure sends the settings to the ISYS-5220. To change the current configuration in the future it is
recommended to save the settings to a file on your FC. This can be done in the File Menu of the Traffic Manager.

The file stored is an .ipr] File. For an offline evaluation of recorded data, this ipr file needs to be loaded first. Thus,
make sure to have an up-to-date .ipr file available for Flayback

B Traffic Manager v.1.014
File Options Extras  Help
Save Configuration to File

Load Cenfiguration frem File

K Quit

Ctrl+5
Ctrl+L
Ctrl+Q

Playbacdk
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12.8. View Settings

The View Settings window comprises checkboxes for enabling or disabling various options which control the ob-
jects and tracks displayed in the background image.

In detail:
° Adjust Track to Zone
Adjusts a track to the middle of a presence zone
° Hide Background Image
If enabled: The background image is not shown.
. Hide Class
If enabled: Hides the class of the track. Every track is displayed as class 30 = car.
. Hide Sensor Beam
If enabled: The sensor beam is not shown.
. Hide Rain Interference Level

If enabled: Hides the Rain Interference Lavel Label
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12.9. Record / Playback

When the Traffic Manager is connectad to the sensor, you can record target lists and video stream . Click the
‘Record’ button to start recording and click it again to save recorded target lists and video stream to a file. While
recording is active, the ongoing tracks, objects and video stream can not be observed.

To play back recorded data, click the "Playback’ button and select the appropriate data file.

Attention: After loading recorded data from a file, matching configuration settings must be sent (please see sec.
Save Configuration).

Record target list and

video stream
B Traffic Manager v.1.013

File Options Extras Help

){@' Connect Disconnect @Conﬁguraﬁon _h‘lJ Restart System| @Record - Playback

@ Playback Control - (m] X

File name —

Frame control slider &

Open file dialo
[20190315 143901 5220 dataStream 'I:hoose Fk] —~ P -

l 00011' — Total time

Number of frames

Frame number — gm—t

Frame rate

Close playback

Play back target list and Go to first Go to previous Go to next frame
video stream frame frame

Playback on System

The 1SY5-b220 provides vou to upload a recorded plavback file to the system (max. size 3GEB).

@ Traffic Manager v.1.054
File Options Extras Window Help

PZ;2021.04.2 12130 ST T T UZ OO0 OO U IS S ON AN T
MZ:2021.04.21 14.57.01.971:05:70.10:30:1:0:11

# Disconnect s Y Update Firmware @Re(ord v Pla OReadt
% Restore Network Defaults over R5485 s R
UDP Event Mess:
E®  Simulation Mode »
Playback Mode »
Sensor 1 SE Restart System ’ Plavback Mode Senso
Settings Upload Playback File Sensor 1
Upload Playback File Sensor 2

After uploading, vou are able to activate the plavback. Your playback file will be played in aloop on the systermn.

@

2T T TSSO AT ‘- pload Playback File Sen: = A J e
21.14.59.31.323:02:000:00,0:55:8:01 i { ‘ 2 “"
A

Playback Mode » Playback Mode Sensor 1

Restart System » X Mode Serior k | PLAYBACK O%ST% ACTIVE!
Settings ©) Upload Playback File Sensor 1 | 13 7
; ; = &

2

b3
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12.10. Update Firmware

It is possible to update the firmware of the ISY5-5220. In order to do this, click the Update Firmware button in the
Extras Menu. Select a firmware update (if available), set the sensor’s IP address and click the OK button to start
the firmware update.

B Traffic Manager v.1.036
File Opticns | Extras  Heip

;?f Comnect 7 Update Firmware
% Restore hetwork ?efaults over R5485
UDP Event Messac,

. —

_—File name

B Choose files for updating the system /

/ Select update file
Firmware file (*.upd) ﬂ C:fiS¥5-5220_v0.233.und| |][ A ] 1

Systemip-acress |92 2] [168 3] [1 2)[35 2| < IP address of ISY55220

Start update

With the "Restore Network Defaults over RS485° vou can reset vour network to the default configuration.
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12.11. Object List Traffic Manager

The Traffic Manager also provides an object list, but it does not contain as much information as the object list pro-
vided by the Radar APl Note: Green Tracks are receding, red Tracks are approaching and black Tracks are static.

Objectlist
Sensor 1 Sensor 2

Velocity in Direction (km/h) Zone

Object ID Quality Distance X (m) Distancey(m) Object Type
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13. TRAFFIC APPLICATION IMPLEMENTATIONS

The three different event zone types in combination with one or more conditions allow the user a quick and com-
fortable configuration of complex traffic situations.

By exploiting these three avent zone types many different applications are possible to implement. An overview of

typical traffic applications is given below:

Applied
Event

Pres-
ence
Zone

Motion

Zone

Traffic Application

Cueue Length

Stop Bar Detection

Advance Detection

Wirong Way Detection

Traffic Counting

Obtainable Information
from 1SYS-5220

- Queue length of stationary
objects in zone of interest

- Number of stationary ob-
jects in zone of interest

- True presence of station-
ary objects in zone of intar-
est infront of Stop Bar

- Speed of moving objects
entering zone of interest

= Estimated Time of
Arrival (ETA) to Stop
Ear can be calculated

- Moving direction and
speed of objects entering
zone of interast

- MNumber, type and speed
of moving objects entering
zone of interest

Practical Usage

Traffic light rmanagement:

- Dynamic control of green light
duration

- Greenlight signal priorities

= Optimiz e traffic flow

Traffic light management:
- Trigger for calling green light

= Optimiz e traffic flow

Traffic light rmanagement:
- Dynamic control of yvellow light
duration at dilemma zones

= Minimize risk of collision at
dilemma zones

Wirong Way Detection:
- Trigger alert by detection of mov-
ing objects in wrong way

= Identify and minimize risk
due to wrong way driving

Traffic statistics:
- Counting and classifying objects
on highway or arterial roads
= Caleulate traffic flows, traf-
fic average speed

On the following pages an example configuration is shown for each different Traffic Application.

Note: Two or more different applications can be easily solved by using a combination of different zone

types. The zones are even allowed to overlap, for a full and easy coverage of all applications.
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13.1 Queue Length

The iISY5-6220 s capable of measuring queue length and number of stationary objects in the zones of interest at
intersections for controlling traffic lights e.g. dynamic green light duration and optimizing traffic flow.

The application is realized by using ISY3S-5220 Presence Zones. The fast and easy configuration of zones is shown
in section [12.6.4]. After having the presence zones set and sent to the system, the I5YS-5220 will send the user
UDP event messages every time the presence zones are triggered. The messages are displayed in the UDP Event
Messages Window (top left) and the corresponding gueue length will be shown in the Event Message Results
Window (middle left].

Maote: It is important to make sure that each defined Presence Zone should only cover one single lane. For measur-
ing queue lengths on multiple lanes multiple Presence Zones must be used. Queue Length works correctly only
with oncoming traffic.

gl
’l Présence Zone (PZ)
R /

A combination of up to 4 sensors can be deployved to cover all approaches of an intersection. The deploved sen-
sors can be set to operate at different frequency channels to avoid mutual interferences. This can be done by us-
ing InnoSenT's Intersection Manager. For further information see Docurment [6].

Installation Parameter min. typ. max. unit
Tratfic Direction approaching

hieight 413 6/19 8/26 m
elevation angle -10 -7 0 °
angle to lane -60 5] &0 °
COueue Length 20/6h 80/262 i fft
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13.2 Stop Bar Detection

The ISY5-b220 is capable of detecting the presence of stationary objects in call zones in front of stop bars. True
presence of stationary objects can be tracked even if they are shadowed by cross traffics. The information can be
used for controlling traffic lights e.g. to trigger a call for green light signal.

The application is realized by using ISY5-5220 Presence Zones. The fast and easy configuration of zones is shown
in section [12.6 4] After having the presence zones set and sent 1o the system, the 1I5Y5-5220 will send the user
UDP event messages every time the presence zones are triggered. The messages are displayed in the UDP Event
MWessages Window (top left) and the corresponding queue length will be shown in the Event Message Results
Window (middle left].

Mote: It is important to make sure that each defined Presence Zone should only cover one single lane. For measur-
ing queue lengths on multiple lanes multiple Presence Zones must be used. For Stop Bar Detection, the presence
zone should be at least as big as a vehicle, but not bigger than two. Minimizing the presence zone to a trigger line,
as well as enhancing it to a queue length presence zone, will lead to a poor performance. Stop Bar Detection and
its true presence detection feature works correctly only with oncorming traffic.

|}
!

A combination of up to 4 sensors can be deployed to cover all approaches of an intersection. The deployed sen-
sors can be set to operate at different frequency channels to avoid mutual interferences. This can be done by us-
ing InnoSenT's Intersection Manager. For further information see Document [6].

Installation Parameter min. typ. max. unit
Traffic Direction approaching

height 413 6/13 8/26 Mt
elevation angle -10 -7 0 °
angle to lane -6 5 60 °
Stop Bar Detection 20/6h 40131 m fft

Rely on more Senses - www innosent.de | 46



13.3 Advance Detection

The iISY5-b220 is capable of measuring the speed of moving objects entering a defined zone located at a distance
away from the stop bar. This information can be used to calculate the Estimated Time of Arrival (ETA) of moving
objects at the stop bar. The ETA then can be used for controlling traffic lights e.g. dynamical yellow light duration
to minimize risk of collision at dilemma zones.

The application is realized by using ISY2-5220 Motion Zones. The fast and easy configuration of zones is shown in
section [12 6 4] After having the motion zones set and sent to the systern, the 15Y5-5220 will send the user UDP
event messages every time the motion zones are triggered. The messages are displaved in the UDF Event Mes-
sages Window (top left) and the corresponding trigger count will be shown in the Event Message Results Window
{middle left).

:'Motion Zon‘e-(M‘Z%( ;
o Y

A combination of up to 4 sensors can be deployed to cover all approaches of an intersection. The deployed sen-
sors can be set to operate at different frequency channels to avoid mutual interferences. This can be done by us-
ing InnoSenT's Intersection Manager. For further information see Document [6].

Installation Parameter min. typ. max. unit
Tratfic Direction approaching

height 4/13 6/19 8/26 m/ft
elevation angle -10 -7 0 °
angle to lane -60 8 80 °
Advance Detection 30/98 200/656 m/ft
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13.4 Wrong Way Detection

The iISY5-5220 is capable of capturing the moving direction of objects entering a defined zone. This information
can be used to detect wrong way drivers and minimize the risk of incidents e.g. on highway or arterial roads.

The application is realized by using ISY2-5220 Motion Zones. The fast and easy configuration of zones is shown in
section [12.6 4], After having the motion zones set and sent to the system, the 1ISY5-5220 will send the user UDF
event messages every time the motion zones are triggered. The messages are displayed in the UDP Event Meas-

sages Window (top left) and the corresponding trigger count will be shown in the Event Message Results Window
{middle left).

¥ oot

o

b e

A combination of up to 4 sensors can be deployved to cover all approaches of an intersection. The deploved sen-
sors can be set to operate at different frequency channels to avoid mutual interferences. This can be done by us-
ing InnoSenT's Intersection Manager. For further information see Docurment [6].

Installation Parameter min. typ. max. unit
Tratfic Direction approaching

height 4113 5/19 8/26 rm /ft
elevation angle -10 -7 0 °
angle to lane -6 5 60 °
Wrrong Way Detection 30/98 200/656 i fft
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13.5 Traffic Counting

The 1SY5-5220 s capable of counting and classifying moving objects entering a defined zone. This information can
be used for traffic statistics 2.g. monitoring traffic flows, average speed etc on arterial roads.

The application is realized by using ISY3-5220 Motion Zones. The fast and easy configuration of zones is shown in
section [12 6 4] After having the motion zones set and sent to the systern, the 15Y5-5220 will send the user UDP
event messages every time the motion zones are triggered. The messages are displaved in the UDF Event Mes-
sages Window (top left) and the corresponding trigger count will be shown in the Event Message Results Window
{middle left).

A combination of up to 4 sensors can be deployved to cover all approaches of an intersection. The deploved sen-
sors can be set to operate at different frequency channels to avoid mutual interferences. This can be done by us-
ing InnoSenT's Intersection Manager. For further information see Docurment [6].

Installation Parameter min. typ. max. unit
Tratfic Direction approaching

hieight 413 6/19 8/26 m
elevation angle -10 -7 0 °
angle to lane -60 5] 60 °
Tratfic Counting 30/98 200/656 i fft
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13.6 Pedestrian/Bike Counting with Sidewalk Zones

If vou easity want to classify Pedestrians and Bikes, just define vour sidewalks with “sidewalk

zones” (purple zones) Every Track which is created in this zone, will he classified as Pedestrian/Bike. |1
a track is moving inside a sidewalk zone for a couple of time, it will also be classified as Pedestrian/
Bike. Sidewalk Zones enables vou an easy classification eption. In cambination with a maotion zone
(condition Pedestrian only), vou can easily count Pedestrians/Bikes in vour intersection area.

ymmaseml iy Comnect Sensor 2 ecmﬂgnhon @Rmd ’Playbad( Okzadcmﬁgnumfromsnmm Q‘ Create Heatmap & :v:s“

] Adjust Track To Zone
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13.7 Working Example — An overview

The iISY5-5220 can be configured in two separate ways. You can either configure it onling while you are connected
1o the sensor, or you can configure it offline for data evaluation.

Online configuration and its perks

° Wirite configuration to sensor

° Fead configuration from sensor

° Onling visual performance evalua-
tion

° Fecord and save scenarios

Offline configuration and its perks

Configure and adjust comfortable
projectfiles in the office

Load and replay recordings for in-
depth evaluation

Several working examples will be introduced on the following pages:

J Easy configuration in 10 steps—no projectfile included.

J Application Stop Bar Detection—rprojectfile "User Manual 1SY5-5220 Projectfile Stop Bar Working Exam-

ple.ipr]” included.

J Application Traffic Counting—projectfile "User Manual i5Y3%-b220 Projectfile Counting Working Exam-

pleipr]” included.

° Application Jusue | ength—projectfile “"User Manual i15YS-5220 Frojectfile Queue Length Working Exarmn-

ple.ipr]” included.
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13.8 Working Example — In 10 easy steps to our own configuration

As a working example we want to measure the gueue length from two oncoming streets in our hometown
Hassfurt, Bavaria, where our 15¥5-5220 has been installed. In just 10 easy steps we can configure our 1ISYS-6220

offling by using InnosenT's Traffic Manager. This example shows vou how to configure your own projectfile.
Working examples for different applications are given in the following sections.

Step 1: After installation, we open the Configuration Wizard by clicking on the "Configuration™ Button

& e
10t .
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Step 20 We neaed our background image from our intersection in Hassfurt. Therefore, we need to go to Site Plan -=
Background -» Open Map to capture an Image

- W ou—
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13.8 Working Example — In 10 easy steps to our own configuration

Step 30 We want the Google Maps Image where our 1SY5-b220 15 located . We maneuver to our location easily by
using the built in Mapwviewer. After having adjusted the image we save it by clicking the ‘Capture Image’ button in
the top right corner.

Step 4 After capturing the image, we need the reference length inorder for the event zones to work correctly.
The easiest way 1o do this is by opening Google Maps separately in your browser and use its measurement func-
tion.

R
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13.8 Working Example — In 10 easy steps to our own configuration

Step b After having set the correct reference length, we need to move our sensor to the precise position it's in-
stalled. Afterwards, we have to adjust the sensor beam and installation height, in order for the tracks to be dis-
played correctly.

Step 6 As we want to measure the gueue length on two separate lanes, we have to Use presence zones. There-
fore, we add the first Presence Zone inthe Event Zone set up.

# oot
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13.8 Working Example — In 10 easy steps to our own configuration

Step 70 The presented presence zone does not have the reguired shape yet. Hence, we have to adjust the pres-

ence zone to the desired maximum gueue length. This is gquickly done by dragging the zones’ nodes into the cor-
rect shape.

Step 8: As we want 1o measure gueue length on two separate lanes, we need to add another presence zone. We
notice that we have got a curve inour lane, so we need bring the zone into the appropriate shape. This is easily
dorne by adding more nodes to our zone by just double clicking on the corresponding lines.

[ O] @ Ppreem O ® oo & e
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13.8 Working Example — In 10 easy steps to our own configuration

Step 90 After having added three more nodes to the zone, we adjusted the presence zone to the desired shape.

Step 10 After having set all our presence zones, we can save this configuration file. Afterwards, when having

established a connection to the sensor, the saved configuration can be sent to the ISYS-b220 and we are ready to
measure the gueue lengths in Hassfurt, Bavaria.

Rely on more Senses - www innosent.de | 56



13.9 Working Example — Application Stop Bar Detection

Step 1: In the next example, we want to have a Stop Bar Detection for traffic lights. We will have to set Presence
Zones for our Stop Bar Detection. Remember, the zones must have the right size for Stop Bar Detection.

Step 2 As we can see, the iI5Y5-5220 detects and tracks the two objects in front of our traffic light. If a track be-
comes stops in front of the traffic light and becomes static, the ISY5S-b220 generates an UDFP event message
(highlighted vellow in the picture). Now we could trigger our traffic light and therefore optimize traffic flow.
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13. 10 Working Example — Application Traffic Counting

Step 1: Inour traffic counting application, we want to count the approaching and receding traffic separately on
each lane. Therefore, we need three motion zones.

2 bt .

Step 2 As the traffic approaches, we get each time an UDF event message an object passes through a motion
zone.

F o Qv [ B P O @ oo & s s
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13. 10 Working Example — Application Traffic Counting

Step 30 The motion zones are capable of detecting at what speed the traffic is approaching or receding. Check out
the UDF event messages in getting the speed and direction of the tracked object. Now we could calculate traffic
flows and average traffic speed. We can aven detect wrong way drivers.
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13.11 Working Example — Application Queue Length

Step 1: This time we want to measure the gueus length on the two approaching lanes right in front of the sensor.
Therefare, we have to set two presence zones with an appropriate length.

@t Pruss O ¥ cun & — s

Step 2: Tracks can now become static inthe presence zonas. As we can see, the respactive gueue lengths are
several meter long. Thanks to the UDP messages, we now know how many tracks are present in the queue
length and how long it is. Each time there is a change in quaue length the ISYS-5220 generates an UDF avent
message. Now we could trigger our traffic light and therefore optimize traffic flow.
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14. APPROVALS

ID Label

Model: iISYS-5220
3/N: 12345678
ISYS5220-12345AB6CTD8
P67

FCC ID: UX5-15YS-5220
IC: 6902A-15YS5220
InnoSenT

Annex A

The information that will be given below is only a rough overview. For details please contact the local approval

agencies.

FREQUENCY BANDS IN US (FCC 15.249)

24.000 24

[}

50

I US-frequency

FCC APPROVAL

This device complies with Part 16 of the FCC Rules and with B53-210 of Industry Canada.

Operation is subject o the following two conditions:

(1) this device may not cause harmful interference and

(2] This device must accept any interference raeceived, including interference that may

cause undesired operation.

Warning: Changes or modifications made to this equiprnent not expressly approved by InnoSenT GrmbH may void

the FCC authorization to operate this equiprment.

MWarnufacturers of rmobile or fixed devices incorporating i15YS-5220 modules are authorized to use the FCC Grants
for their own final products according to the conditions referenced in these docurments. In this case, the FCC label
of the rmodule shall be visible from the outside, or the host device shall bear a second label stating "Contains FCC

D UXSISYS-b220".

Le présent appareil est conforme aux CNR dindustrie Canada applicables aux appareils radio exempts de license.

L'exploitation est autorisée aux deux conditions suivantes:

(1) 'apparell ne doit pas produire de brouilllage, et

(2) 'utilisateur de I'apparail doit accepter tout brouillage radioélectrique subi, méme sile

brouillage est susceptible d'en compromettre le fonctionnement.

Motice:

Changes or modifications made 1o this equipment not expressly approved by InnoSenT GmbH may void the FCC

authorization to operate this equipment.
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This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part
15 of the FCC Bules. These limits are designed to provide reasonable protection against harmful interference ina
residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not ocour in a particular installation. If this eguipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following measures:

o Feorient or relocate the receiving antenna.

° Increase the separation between the equipment and receiver.

° Connect the equipment into an outlet ona circult different from that to which the receiver is connected.
o Consult the dealer or an experienced radio/TV technician for help.

15. DISPOSAL

The device is to be disposed of according to the European Community Directive 2012/19/EU on waste electrical
and electronic equipment.

Devices must not be disposed of with consumer waste.

For environmentally compatible recycling and disposal of the device, please contact a certified waste management
company or send the device back to InnoSenT.
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16. APPENDIX

Distance X and DistanceY

» <
J

Track Directio

3
- ———— -

Distance Y
Sensor
» X
Velocity and Direction
. . Velocity X
Direction X =

Y J (Velocity X)2+(Velocity Y)?
+ Velocity Y

Direction Y =

J (Velocity X)2+(Velocity Y)?
TRACK

7
Velocity X ,/ \/

/
/

a

Velocity Y

» X
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ser Manual

Track Width and Length

Y
A

» X
Distance to Front and Distance to Back
Y
A
TRACK
Centroid ofTrack />\
/, »\
Distance to Back
\ Distance to Front
» X
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Track Assignability

Y
A Boresight Sensor TRACK

Direction X

Direction Track: v = [Direction v

/’ Direction Y
el cosa = . ' ' .
/A' J(Direction X)? + (Direction Y)?

,/
.
7’
7’
7’

7’

’
 J

Direction Sensor: u = [(1)]
Sensor

Assignable Tracks

Y

A

a < 60°: Track #1 is assignable.
Direction: 1= approaching

B > 60°: Track #2 is not assignable.
Direction: 0 = Not assigned

Sensor

» X
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17. CONTACT

Custormner satisfaction is our most important goal here at InnoSenT. We therefore offer direct support for our cus-
tomers.

Please send your guestions, feedback and recommendations concerning 15Y5-6220 1o the e-mail:

sales @innosent.de

InnoSen

T GmbH
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