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Regulatory Statement

Note: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own
expense.

Changes or modifications not expressly approved by Applied Concepts, Inc. could void the
user's authority to operate the equipment.

Not intended or approved for Law Enforcement use in the United States.
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1. Overview

The Viaradar II Stationary Speed Sensor is a complete Doppler Radar in

a small, rugged housing. Its direction sensing capabilities and its feature-rich
onfiguration settings allow it to filter out undesired targets and focus on your target
of interest. The Stationary Speed Sensor II connects to the serial port on a PC or
other controller via an RS-232 or RS-485 link. This interface is used to

configure the unit and to monitor the speed data it sends out. The Stationary

Speed Sensor can be configured to report the speeds of targets it

acquires in many formats - from short ASCII character strings to larger data
packets with speed and status information.

The RS-232 port can stream speed data and monitor for commands from the controller at
the same time. When configured for a four-wire connection, an RS-485 port can also send
and receive data at the same time. When configured for a two-wire connection however,
RS-485 ports only communicate one way at a time; they never stream data as a slave on the
link. They only respond to commands and speed requests from the controller. RS-485 links
have the benefit of operating over longer cable distances from the controller, and also
multiple RS-485 units can be installed in a point-to-multipoint configuration and controlled
from a single serial port on a controller.

The compact, waterproof unit can be mounte%almost anywhere. Just supply 10-45 VDC
power, and the Stationary Speed Sensor produces serial speed data configured for your
application.

ViaRadar Stationary Speed Sensor Il Technical Manual
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2 Specification

GENERAL SPECIFICATIONS

Product Type Stationary Doppler Radar Speed Sensor

Processor Digital Signal Processor

Operating Temperatures  -30°C to +70°C (-22°F to +158°F), 90% relative humidity
Storage Temperatures -40°C to +85°C (-40°F to +185°F)

MICROWAVE SPECIFICATIONS
Operating Frequency 24125 GHz (K-band)

Frequency Stability +50 MHz

Antenna Type Planar array

3 db Beam Width 30 by 32°

Power Output 18 dBm EIRP

ELECTRICAL SPECIFICATIONS

Supply Voltage 10-45VDC
12-35VAC

Current (at 12 VDC Transmitter On: 85 mA

nominal) Transmitter Off: 40 mA

PHYSICAL SPECIFICATIONS

Weight 13 0z (0.35 kg)

Size (LxWxH) 4.4 x 3.9 x 1.6 inches
11.2x9.9x4 cm

Case Material Aluminum die cast

PERFORMANCE SPECIFICATIONS

Stationary Speed Range  Max target speed: 200 MPH (322 km/h, 174 knots, 89 meters/sec, 293
feet/sec)

Accuracy 1.5 MPH £0.3%, (+.8 KPH £.3%)
In ones resolution, speeds are rounded to nearest integer.
In tenths resolution, speeds are rounded to nearest tenth.
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3 Physical characteristics

3.1 Package dimensions
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3.2 Electrical connections
Use the table below to identify the electrical connections in the external connector.

Pin

Number Wire Color Primary Function Secondary Function

1 Brown AC Power (factory only option) Com 2, RS-232 RTS
2 Red AC Power (factory only option) Com 2, RS-232 CTS
3 o Com 2, RS-232 RX (From

range Computer

puter)

4 Yellow Com 1, RS-485 TX-, Full Duplex Com 3, RS-485 T/R-, Half Duplex
5 Dark Green DC POWER
6 Blue AUX Relay
7 Violet AUX Relay
8 Gray Com 1, RS-485 RX+, Full Duplex Com 1, RS-485 T/R+, Half Duplex
9 Black Com 1, RS-485 RX-, Full Duplex Com 1, RS-485 T/R-, Half Duplex
10 White Com 1, RS-485 TX+, Full Duplex Com 3, RS-485 T/R+, Half Duplex
1 Pink Com 2, RS-232 TX (To Computer)
12 Light Green GROUND

The diagrams below shows the pin out of the cable and sensor connectors as mated.
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SENSOR CONNECTOR,
MATING END VIEW.

The columns in the table below show pins used for different connection options.

Pin Wire Color RS-485 Full RS-485 Half RS-232
Number Duplex Duplex

1 Brown Com 2, RTS (when selected)
2 Red Com 2, CTS (when selected)
3 Orange Com 2, RX (from computer)
4 Yellow Com 1, TX- Com 3, T/R-
5 Dark Green DC Power DC Power DC Power

6 Blue Relay (optional) | Relay (optional) Relay (optional)

7 Violet Relay (optional) | Relay (optional) Relay (optional)

8 Gray Com 1, RX+ Com 1, T/R+

9 Black Com 1, RX- Com 1, T/R-

10 White Com 1, TX+ Com 3, T/R+

11 Pink Com 2, TX (to computer)
12 Light Green Ground Ground Ground
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4 Connecting the Stationary Speed Sensor

4.1 Connecting to the COM Ports

There are three standard COM ports on the Stationary Speed Sensor II. COM1 is an RS-485
port which can be either 4-wire full-duplex or 2-wire half-duplex. COM2 is a 2-wire full-
duplex RS-232 port which can have RTS/CTS hardware flow control enabled. COM3 is a 2-
wire half-duplex RS-485 port. Depending on the unit’s configuration one, two or three COM
ports may be used at the same time. The factory default configuration has COM1 as a 4-wire
full-duplex RS-485 port, COM2 as a 2-wire full-duplex RS-232 port, and COM3 is disabled.
This default configuration allows COM1 and COM2 to be used simultaneously.

All Stationary Speed Sensor II COM ports are configured for 10 bit asynchronous serial
communications with 1 start bit, 8 data bits, 1 stop bit and no parity (8N1). This is standard
for PC serial ports, but a custom controller may need to be modified to match these settings.
COM1 and COM3, the RS-485 ports, have inter-dependencies, so COM 2 is discussed first
below.

4.1.1 COM2 - RS-232 Full Duplex Port

COM?2 is the simplest port to connect and configure. It provides a standard RS-232 port
with Transmit Data (TX) and Receive Data (RX) signals relative to its ground (GND) as
shown in the diagram below.

> — [ |11 RS-2327TX
n
RX +— t 13 RS-232RX
e
COM2 GND r (12 GROUND
RS-232 [ ] A
Full Duplex — alt RS-232RTS !
optional connection c |
€2 RS-232CTS |

The sensor transmits data by changing the voltage level on the TX wire relative to GND. The
TX wire should be connected to the receive signal on the PC/controller, and the GND should
be connected to the controller’s GND signal. The controller receives the data on its end by
sensing the voltage changes relative to GND.

In a like manner, the controller’s TX signal is connected to the sensor’s RX, and the sensor
receives controller data by sensing the voltage changes on that wire relative to the same
ground. Because there are the two separate signals (TX and RX), the link is defined as full-
duplex meaning that the data signals can flow in both directions at the same time without
corrupting each other.

A limitation on RS-232 links is distance. The sensor and controller can communicate over

cables - but only so far. Since received data is sensed as a voltage relative to the link’s
ground signal, as the cable gets longer, the received voltage changes get lower and noisier

9
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and become harder to detect reliably resulting in degraded communications. This distance
can be affected by wire size in the cable, crosstalk between wires in the cable as well as
routing the cable through noisy environments.

In addition to the data signals, a pair of hardware handshaking signals (RTS and CTS) is
optionally available through sensor configuration. When configured and connected, the
Stationary Speed Sensor Il can activate the Request-To-Send signal toward the
PC/controller when it wants to transmit data. The controller then responds with activation
of the Clear-To-Send signal to let the sensor know it can transmit. As above with the data
signals, these handshaking signals also degrade over distance. If the unit is configured with
the AC power option, then hardware handshaking with RTS and CTS is unavailable.

Most newer PCs are not configured with the older 9-pin D serial ports and have USB ports
instead. In these cases, acquire a USB to serial port adapter to perform the necessary
conversion. These products vary and may or may not work well. In some cases they
provide undesirable buffering and delay, and a different brand should be used.

4.1.2 COM1 and COM3 - RS-485 Ports

RS-485 ports differ from RS-232 in that RS-485 uses a pair of wires with no ground for each
direction of transmission instead of the RS-232 method of using one wire for each direction
relative to a shared ground. Instead of generating or sensing a voltage level relative to
ground like RS-232, RS-485 transmits data by changing the direction of current flow in the
loop created by its two wires. Although still affected by noisy environments, RS-485 links
can operate over longer distances than RS-232 because the receivers are not trying to
measure smaller and smaller voltages relative to a noisier and noisier ground as the
distances increase. They just have to measure the direction of the current flow on a closed
loop.

RS-485 links can be implemented in a 4-wire or a 2-wire implementation. With four wires,
the link is full-duplex because one pair of wires can be used to send data one way, and the
other pair can be used to send data the other way permitting two-way simultaneous
communication.

With only two wires, the two ends of the link must coordinate their sending of data so that
only one end transmits at a time. On this half-duplex link, if both ends try to transmit at
the same time, the communications will be garbled and neither end will be able to receive a
clean signal.

To prevent messages in the two directions from colliding, the RS-485 half-duplex protocol
requires that there be a master on one end of the link and a slave on the other. A Stationary
Speed Sensor Il always acts as the slave device, and the controller is always the master. On
a half-duplex link the Stationary Speed Sensor Il only answers commands or requests for
speeds from the controller. It never sends any data without receiving a request first, and it
never streams speed data.

The Stationary Speed Sensor Il has two RS-485 ports: COM1 and COM3. COM1 can be
configured to be 4-wire full-duplex or 2-wire half-duplex. COM3 is always a 2-wire half-
duplex port. They share internal connections to only four pins on the main connector, so
either COM1 can be 4-wire while COM3 is disabled, or they can both be 2-wire ports.

10
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4.1.2.1COM1 - RS-485 Full Duplex Port
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The default configuration for the COM1 port is 4-wire as shown below. The two wires for
the transmit data are TX+ and TX-, and the two wires for the receive data are RX+ and RX-.
Notice that since there is a pair of wires for each direction, both the sensor and the
controller can transmit and receive at the same time creating a full-duplex link. In this

configuration, COM3 can not be used and is disabled.

TX+ | |10 Com 1. RS-485 TX+
> n
TX- t |4 Com 1, RS-485 TX-
COM1 e
RS-485 r
Full Duplex RX+ ¢ |8 Com 1, RS-485 RX+
< a
RX- c|9 Com 1. RS-485 RX-
e
com3 :
RS-485 unusedi
Disabled ] '

4.1.2.2COM1 and COM3 - RS-485 Half Duplex Ports

The 2-wire half-duplex implementation on COM1 is shown below. In this configuration,
there is only one pair of wires COM1+ and COM1- which is used for both directions of
communication. Since the second pair of signals on COM1 is unused, COM3 may be enabled
and connects to the other two pins on the connector as a second, independent half-duplex

port.
COM1+ [ |8 Com 1. RS-485 T/R+
«—> n
COM1- t |9 Com 1, RS-485 T/R-
COM1 o
RS-485 r
Half Duplex |==-=----"=="""""=====" ¢ |10 Com 3, RS-485 T/R+
unused a
: c |4 Com 3. RS-485 T/R-
e e e
COM3+
COM3 «— »
RS-485 COMS3-
Half Duplex

11
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4.2 Auxiliary Relay Connections

The AUX Relay Contacts, pins 6 and 7 of the interface connector, provide a contact closure
interface. The sensor can internally short these pins together or leave them in their normal
state of an open circuit. This interface is used by the Stationary Speed Sensor Il to
implement a Speed Alarm feature which is described in more detail in the Speed Alarm
section of Section 8.

5 Custom Applications to Control the
Stationary Speed Sensor 11

Using the configuration protocol described in Section 10, a designer can “get” the current
value of a setting from the unit, “set” the setting to a new value or “change” (increment) the
value. When a PC or other controller sends a configuration command packet to the
Stationary Speed Sensor 1], the Stationary Speed Sensor Il responds immediately with a
packet in the same format. The only values changed in the returned packet are the
Destination ID, Source ID, Configuration Value and the Checksum bytes. The Payload
Length may also change depending on the length of the returned Configuration Value.

The PC/controller is always defined to be the master (ID = 0x01) so commands from the
controller will always have 0x01 as the Source 1D, and responses from Stationary Speed
Sensor IIs will always have 0x01 as the Destination ID.

The default Unit ID for Stationary Speed Sensor IIs is 0x02 and need not be changed on
point-to-point links between a sensor and a PC/controller - whether on an RS-232 or RS-
485 port.

Multiple units using RS-485 ports can work simultaneously on a single link to the controller
in a point-to-multipoint configuration. The ID of each one must be unique and in the range
of 2-254 (0x02 - 0xFE). ID 0 is undefined and should not be used. ID 255 (0xFF) is the
broadcast address. Every unit on the link acts on commands sent to ID 255, so a controller
can, for example, turn all the radar transmitters on or off with a single command. Be aware
that each unit also sends a response packet to a broadcast command, and that the responses
are likely to be garbled on the shared link. For this reason, always disregard responses to
broadcast commands unless there is only one Stationary Speed Sensor II on the link. If the
response from a single unit on a multipoint link is desired, always address that unit in the
command.

Another good use for a broadcast command is to find out the ID of a Stationary Speed

Sensor I that may not be responding to its expected address. Make sure the unit is the only
one on the link, and send the Get Stationary Speed Sensor Il Address command (1/116) to

12
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the broadcast Destination ID 255 (0xFF). As long as the baud rate is correct, the unit will
respond back using its ID as the Source ID in the response packet.

All of the configuration methods (get, change and set) use the same packet format defined in
Section 10. The differences are in the use of the Command ID and the Configuration Value
fields.
e The “change” command and the “get” command are similar in that the Command ID
field is set equal to the Setting ID (in hex) from the list of settings in Section 9.

o Fora“change” command, the Configuration Value is set to 1 to instruct the
Stationary Speed Sensor II to increment the value by 1 and return the
resulting value: change(1). If the incremented value exceeds the legal range
for the setting, the value rolls around to the lowest value in the range.

o Fora*“get” command, the Configuration Value is set to 0 basically instructing
the Stationary Speed Sensor Il not to increment the current value but to
simply return it. This is essentially a change(0) command.

e Fora “set” command, the Command ID field is set equal to 0x80 plus the Setting ID
value (in hex) from the list in Section 9 (essentially turning on the high-order bit).
The Configuration Value field is set to the new desired value.

In the response packet, the Stationary Speed Sensor Il inserts the value of the requested
setting in the Configuration Value field. Once the Destination and Source IDs and the
Configuration Value are correct, the sensor calculates a new checksum and inserts it into
the packet before sending off the response.

6 Streaming Speed Data Protocols

When a streaming protocol is selected on a full-duplex port, the Stationary Speed Sensor 11
sends continuous speed updates in the selected output format at a specified message
period. When one of these protocols is selected on a half-duplex port, the unit sends only a
single message in the selected output format in response to each EA Poll from the
controller. Refer to the COM Ports section in Section 8 for settings that affect the content
and timing of these messages.

The following streaming protocol message formats are supported.

A - ASCII single visual speed only

B - ASCII all visual speeds + status

DO - ASCII strong visual speed only, optional direction byte

D1 - ASCII strong visual speed only, optional direction byte, checksum

D2 - ASCII strong visual speed only, optional direction byte, tenths

D3 - ASCII strong visual speed only, optional direction byte, relative amplitude, tenths
D4 - HEX strong visual speed only

Enhanced Output - Hex all visual speeds + status

S - ASCII visual speeds + status

BT - ASCII Timestamp from the unit’s internal real-time clock

DT - ASCII Date and Timestamp from the unit’s internal real-time clock
DBG1 - ASCII information for all tracked statistics targets (stats unit only)
LOG - ASCII information for statistics targets as they are lost (stats unit only)

13
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6.1 A Format - Single Visual Speed Only

Byte # | Description Value
1 Speed hundreds digit (ASCII)

2 Speed tens digit (ASCII)

3 Speed ones digit (ASCII)

4 Carriage Return 0x0D

A Format messages are 4 bytes in length. The baud rate setting must be 1200 or greater to ensure
that a complete message is sent before the radar processes a new message to send.

Use the Format A Speed setting for the desired port to select the Strong visual target or the Fast
visual target to be sent in this message.

When the Unit Resolution (Setting 1/21) is set for tenths, the speed reported is multiplied by ten:

58.5 MPH is reported as 585. The decimal point is assumed. An A Format message can carry a
maximum speed in tenths of 99.9.

14
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Byte # | Description Value

1 Message Type 0x81

2 Status 1 (see detail below)

3 Status 2 (see detail below)

4 unused 0x20 (space) or 0x30 (ASCII 0)
5 unused 0x20 (space) or 0x30 (ASCII 0)
6 unused 0x20 (space) or 0x30 (ASCII 0)
7 Locked speed hundreds digit (ASCII)

8 Locked speed tens digit (ASCII)

9 Locked speed ones digit (ASCII)

10 Fast speed hundreds digit (ASCII)

11 Fast speed tens digit (ASCII)

12 Fast speed ones digit (ASCII)

13 Target speed hundreds digit (ASCII)

14 Target speed tens digit (ASCII)

15 Target speed ones digit (ASCII)

16 Carriage Return 0x0D

Status 1 byte

Bit 7-6: always = 01 (to force displayable ASCII characters)
Bit 5: lock status (0=no speed locked, 1=speed locked)
Bit 4: zone (0=closing, 1=away/both)

Bit 3: always =0

Bit 2: always =0

Bit 1: always =1

Bit 0: transmitter status (0=off, 1=on)

Status 2 byte

Bit 7-6:

Bit 5-4: always = 00
Bit 3:

Bit 2:

Bit 1: always =0
Bit 0: always =0

always = 01 (to force displayable ASCII characters)

fast lock status (0=no fast speed locked, 1=fast speed locked)
fast status (O=faster disabled, 1=faster enabled)

B Format messages are 16 bytes in length. The baud rate setting must be 4800 or greater to ensure
that a complete message is sent before the radar processes a new message to send.

When the Unit Resolution (Setting 1/21) is set for tenths, the speeds reported are multiplied by ten:
58.5 MPH is reported as 585. The decimal point is assumed. A B Format message can carry a
maximum speed in tenths of 99.9.

15
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6.3 DO Format - Strong Visual Speed Only, Optional Direction Byte
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Byte # | Description Value
1 Optional direction byte

2 Target speed hundreds digit (ASCII)

3 Target speed tens digit (ASCII)

4 Target speed ones digit (ASCII)

5 Carriage Return 0x0D

DO Format messages are up to 5 bytes in length. The baud rate setting must be 1200 or greater to
ensure that a complete message is sent before the radar processes a new message to send.

If the direction byte is not enabled for the desired port, it is not sent, and the message will be a 4 byte
message. When enabled, the direction byte is ‘+’ for approaching, ‘-* for receding, and ‘?’ for
unknown.

When the Unit Resolution (Setting 1/21) is set for tenths, the speed reported is multiplied by ten:

58.5 MPH is reported as 585. The decimal point is assumed. A DO Format message can carry a
maximum speed in tenths of 99.9.

6.4 D1 Format - Strong Visual Speed Only, Optional Direction Byte, Checksum

Byte # | Description Value
1 Optional direction byte

2 ‘S’ The letter ‘S’ (0x53)
3 Target speed tens digit (ASCII)
4 Target speed ones digit (ASCII)
5

6

Carriage Return 0x0D
Checksum

D1 Format messages are up to 6 bytes in length. The baud rate setting must be 2400 or greater to
ensure that a complete message is sent before the radar processes a new message to send.

If the direction byte is not enabled for the desired port, it is not sent, and the message will be a 5 byte
message. When enabled, the direction byte is ‘+’ for approaching, ‘-* for receding, and ?’ for
unknown.

The checksum is the sum of the preceding bytes truncated to the low order 7 bits.
When the Unit Resolution (Setting 1/21) is set for tenths, the speed reported is multiplied by ten: 8.2
MPH is reported as 82. The decimal point is assumed. A D1 Format message can carry a maximum

speed in tenths of 9.9. Due to this limited speed range, the tenths setting is not recommended for this
format.

16



BE T B

6.5 D2 Format - Strong Visual Speed Only, Optional Direction Byte, Tenths
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Byte # | Description Value
Optional direction byte

Target speed hundreds digit (ASCII)
Target speed tens digit (ASCII)
Target speed ones digit (ASCII)
Decimal Point 0x2E
Target Speed tenths digit (ASCII)
Carriage Return 0x0D

N[O U W

D2 Format messages are up to 7 bytes in length. The baud rate setting must be 2400 or greater to
ensure that a complete message is sent before the radar processes a new message to send.

If the direction byte is not enabled for the desired port, it is not sent, and the message will be a 6 byte
message. If enabled, the direction byte is ‘+’ for approaching, ‘-* for receding, and ‘?’ for unknown.

The Unit Resolution (Setting 1/21) should be set to tenths for this format to report speeds properly.

17
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6.6 D3 Format - Strong Visual Speed Only, Optional Direction Byte, Relative

Amplitude, Tenths
Byte # | Description Value
1 > Asterisk (0x2A)
2 Optional direction byte
3 Target speed hundreds digit (ASCII)
4 Target speed tens digit (ASCII)
5 Target speed ones digit (ASCII)
6 Decimal Point 0x2E
7 Target Speed tenths digit (ASCII)
8 ',' Comma (0x2C)
9 Relative Amplitude hundreds digit (ASCII)
10 Relative Amplitude tens digit (ASCII)
11 Relative Amplitude ones digit (ASCII)
12 Carriage Return 0x0D

D3 Format messages are up to 12 bytes in length. The baud rate setting must be 4800 or greater to
ensure that a complete message is sent before the radar processes a new message to send.

If the direction byte is not enabled for the desired port, it is not sent, and the message will be an 11
byte message. If enabled, the direction byte is ‘+’ for approaching, ‘-* for receding, and ?’ for
unknown.

Amplitude values are relative and in the range 0-160.

The Unit Resolution (Setting 1/21) should be set to tenths for this format to report speeds properly.

6.7 D4 Format - Strong Visual Speed Only

Byte # | Description

0x02 (HEX)

0x84 (HEX)

0x01 (HEX)

0x01 (HEX)

0xAA (HEX)

1
2
3
4 Target Speed (HEX)
5
6
7

0x03 (HEX)

The bytes are sent just as above, in HEX format. The only variable is speed, which is the strong target
speed expressed in HEX format, e.g. 30 MPH would be sent as 0x1E. The maximum speed that can be
reported in this format is 255

D4 Format messages are 7 bytes in length. The baud rate setting must be 2400 or greater to ensure
that a complete message is sent before the radar processes a new message to send.

When the Unit Resolution (Setting 1/21) is set for tenths, the speed reported is multiplied by ten:

25.5 MPH is reported as 255. The decimal point is assumed. A B Format message can carry a
maximum speed in tenths of 25.5
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6.8 Enhanced Output Format - Hex All Visual Speeds, Status

Byte # | Description Value

1 Start ID 0xEF

2 Destination ID O0xFF (broadcast address)

3 Source ID 0x02

4 Packet Type 0x01

5 Payload Length (LSB) 0x0D

6 Payload Length (MSB) 0x00 (Iength = 0x000D = 13 bytes) (bytes 7-19)

7 Command ID 0x00

8 Antenna Number 0x01

9 Target Speed (LSB) Speed of strongest target is 16-bit number

10 Target Speed (MSB) (see above)

11 Faster Speed (LSB) Speed of faster target is 16-bit number

12 Faster Speed (MSB) (see above)

13 Locked Speed (LSB) Locked speed (strong or fast) is 16-bit number

14 Locked Speed (MSB) (see above)

15 unused 0x00

16 unused 0x00

17 Direction (see detail below)

18 Status (see detail below)

19 Configuration (see detail below)

20 Checksum (LSB) The checksum should equal the 16-bit sum of pairs
of bytes in LSB, MSB order starting with byte #1 as
the first LSB through and including the last byte
before the Checksum (in this case, byte #19). In
the case of an odd number of bytes, 0x00 is used as
the last MSB value. (See example packet below.)

21 Checksum (MSB) (see above)

Direction byte
Bits 7-6:
Bits 5-4:
Bits 3-2:
Bits 1-0:

Status byte
Bit 7:

Bit 6:

Bits 5-3:
Bit 2:

Bit 1:

Bit 0:

always =00

locked speed direction (O=unknown, 1=closing, 3(-1)=away)
fast speed direction (0O=unknown, 1=closing, 3(-1)=away)
target speed direction (0=unknown, 1=closing, 3(-1)=away)

always =0
always =0

units (000=MPH, 001=km/h, 010 = knots, 011 = meters/sec, 100 = ft/sec)

transmitter status (0=off, 1=on)
strong lock (1=locked speed is strongest target)
fast lock (1=locked speed is faster target)

Configuration byte

Bits 7-3:
Bits 2-1:
Bit 0:

always = 00000
zone (00=away, 01=closing,10=both closing and away)
always =0
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Enhanced Output Format messages are 21 bytes in length. The baud rate setting must be 4800 or

greater to ensure that a complete message is sent before the radar processes a new message to send.

When the Unit Resolution (Setting 1/21) is set for tenths, the speeds reported are multiplied by ten:

58.5 MPH is reported as 585. The decimal point is assumed. Since the speeds are sent as hex values,
an Enhanced Output Format message can easily carry the highest measurable speed of 321 km/h (or

3210 in tenths).
EXAMPLE PACKET (Enhanced Output Format)
Byte # | Description Example Values
1 Start ID 0xEF
2 Destination ID 0xFF
3 Source ID 0x02
4 Packet Type 0x01
5 Payload Length (LSB) 0x0D
6 Payload Length (MSB) 0x00
7 Command ID 0x00
8 Antenna Number 0x01
9 Target Speed (LSB) 0x37 (55 MPH)
10 Target Speed (MSB) 0x00
11 Fast Speed (LSB) 0x4B (75 MPH)
12 Fast Speed (MSB) 0x00
13 Locked Speed (LSB) 0x37 (55 MPH)
14 Locked Speed (MSB) 0x00
15 unused 0x00
16 unused 0x00
17 Direction 0x1D
18 Status 0x06
19 Configuration 0x00
20 Checksum (LSB) 0xD4
21 Checksum (MSB) 0x08

Checksum = 0x08D4 (truncated to the low order 2 bytes) = OXFFEF + 0x0102 + 0x000D +
0x0100 + 0x0037 + 0x004B + 0x0037 + 0x0000 + 0x061D + 0x00
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6.9 S Format - ASCII Visual Speeds + Status

Byte # | Description Value
1 Message type 0x83
2 Faster target direction ‘A’ = “away”, ‘C’ = “closing”
3 Faster target speed Hundreds (100) ‘0’ - ‘9’ (ASCII)
4 (same) Tens (10) ‘0’ -9’ (ASCID)
5 (same) Ones (1) ‘0’ - ‘9’ (ASCII)
6 (same) Tenths (0.1) ‘0’ - 9’ (ASCII)
7 Strongest target direction ‘A’ = “away”, ‘C’ = “closing”
8 Strongest target speed Hundreds (100) ‘0’ - ‘9’ (ASCII)
9 (same) Tens (10) ‘0’ - ‘9’ (ASCII)
10 (same) Ones (1) ‘0’ - ‘9’ (ASCII)
11 (same) Tenths (0.1) ‘0’ - 9’ (ASCII)
12 Strongest target strength Hundreds (100) ‘0’ - ‘9’ (ASCII)
13 (same) Tens (10) ‘0’ -9’ (ASCII)
14 (same) Ones (1) ‘0’ - ‘9’ (ASCII)
15 Channel signal strength ratio Hundreds (100) ‘0’ - ‘9’ (ASCID)
16 (same) Tens (10) ‘0’ - ‘9’ (ASCII)
17 (same) Ones (1) ‘0’ - ‘9’ (ASCII)
18 Status 0x40 (see detail below)
19 Carriage return 0x0D

Status byte

Bit 7-6: always = 01 (to force displayable ASCII characters)

Bit 5: always =0

Bit 4: always =0

Bits 3-0: always =0

S Format messages are 19 bytes in length. The baud rate setting must be 4800 or greater to ensure
that a complete message is sent before the radar processes a new message to send.

Strongest target strength values are relative and in the range 1-32.

Channel signal strength ratio is a measure of the directionality of the target. A higher number is
more directional.
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6.10 BT Format - ASCII Timestamp from the unit’s internal real-time clock

o
<
[l
(¢"]
**

Description Value

Message Type 0x81

Status 1 (see detail below)
unused 0x40

ASCII space 0x20

Fractional second tens digit (ASCII)
Fractional second ones digit (ASCII)
ASCII space 0x20
Second tens digit (ASCII)
9 Second ones digit (ASCII)
10 ASCII space 0x20
11 Minute tens digit (ASCII)
12 Minute ones digit (ASCII)
13 ASCII space 0x20
14 Hour tens digit (ASCII)
15 Hour ones digit (ASCII)
16 Carriage Return 0x0D

XN ||| (WIS

Status 1 byte
Bit 7-6: always = 01 (to force displayable ASCII characters)

Bit 5: always =0
Bit 4: always =0
Bit 3: always =0
Bit 2: always =0
Bit 1: always=1
Bit 0: transmitter status (0=off, 1=on)

The BT Format has the same basic format as the B Format except speeds are replaced with times. Ifa
sensor is configured for this format and connected to a PC running the demo app, the unit’s internal

real-time clock’s time is displayed in the app’s four windows: hh mm ss fs.

BT Format messages are 16 bytes in length. The baud rate setting must be 4800 or greater to ensure
that a complete message is sent before the radar processes a new message to send.
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6.11 DT Format - ASCII Date/Time stamp from the unit’s internal real-time clock

Byte # | Description Value
1 Year thousands digit (ASCII)

2 Year hundreds digit (ASCII)

3 Year tens digit (ASCII)

4 Year ones digit (ASCII)

5 ASCII slash (“/”) 0x2F
6 Month tens digit (ASCII)

7 Month ones digit (ASCII)

8 ASClII slash (“/") 0x2F
9 Date tens digit (ASCII)

10 Date ones digit (ASCII)

11 ASCII space 0x20
12 Hour tens digit (ASCII)

13 Hour ones digit (ASCII)

14 ASCII colon (“:") 0x3A
15 Minute tens digit (ASCII)

16 Minute ones digit (ASCII)

17 ASCII colon (“:") 0x3A
18 Second tens digit (ASCII)

19 Second ones digit (ASCII)

20 ASCII decimal point (“.”) 0x2E
21 Fractional second tens digit (ASCII)

22 Fractional second ones digit (ASCII)

23 Carriage Return 0x0D

The DT Format message is an ASCII string showing the unit’s internal real-time clock’s date and time
as follows: “2000/12/31 23:59:59.99<cr>".

DT Format messages are 23 bytes in length. The baud rate setting must be 9600 or greater to ensure
that a complete message is sent before the radar processes a new message to send.
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6.12 DBG1 Format - ASCII information for all tracked statistics targets
This format is only used in the stats unit.

Byte # | Description Value
1 ASCII “T” 0x54
2 Target number tens digit
3 Target number ones digit
4 ASCII space 0x20
5 Target ID thousands digit
6 Target ID hundreds digit
7 Target ID tens digit
8 Target ID ones digit
9 ASCII space 0x20
10 Target direction - ASCII “C” for closing,
“A” for away, “?” for unknown
11 Last target speed hundreds digit
12 Last target speed tens digit
13 Last target speed ones digit
14 ASCII space 0x20
15 Peak speed direction - “C", “A” or “?”
16 Peak speed hundreds digit
17 Peak speed tens digit
18 Peak speed ones digit
19 ASCII space 0x20
20 Average speed direction - “C”, “A” or “?”
21 Average speed hundreds digit
22 Average speed tens digit
23 Average speed ones digit
24 ASCII space 0x20
25 Target Strength tens digit
26 Target Strength ones digit
27 ASCII space 0x20
28 Target duration thousands digit
29 Target duration hundreds digit
30 Target duration tens digit
31 Target duration ones digit
32 ASCII space 0x20
33 Carriage Return 0x0D

When the DBG1 Format is selected, the unit streams a 33-byte ASCII message as defined above (e.g.
“T00 0018 A040 A041 A040 18 0006 <cr>“) for each of the targets being tracked. If the unitis
configured for tenths resolution, a decimal point and tenths digit is added to each speed value (e.g.
“T00 0018 A040.1 A041.3 A040.4 18 0006 <cr>") and the message length is 39 bytes.

Since the unit can track up to 15 targets, the baud rate setting must be set at 115200 to ensure that a
complete message for each target is sent before the radar processes new target information.
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6.13 LOG Message — ASCII information for statistics targets as they are lost
This format is only used in the stats unit.

Byte # | Description Value
1 ASCII “L” 0x4C
2 ASCIL “0” 0x4F
3 ASCII “G” 0x47
4 ASCII space 0x20
5 Target ID thousands digit

6 Target ID hundreds digit

7 Target ID tens digit

8 Target ID ones digit

9 ASCII space 0x20
10 Year thousands digit (ASCII)

11 Year hundreds digit (ASCII)

12 Year tens digit (ASCII)

13 Year ones digit (ASCII)

14 ASCII slash (“/") 0x2F
15 Month tens digit (ASCII)

16 Month ones digit (ASCII)

17 ASClII slash (“/”) 0x2F
18 Date tens digit (ASCII)

19 Date ones digit (ASCII)

20 ASCII space 0x20
21 Hour tens digit (ASCII)

22 Hour ones digit (ASCII)

23 ASCII colon (") 0x3A
24 Minute tens digit (ASCII)

25 Minute ones digit (ASCII)

26 ASCII colon (“;”) 0x3A
27 Second tens digit (ASCII)

28 Second ones digit (ASCII)

29 ASCII space 0x20
30 Direction first character (ASCII) “A” or “C”
31 Direction second character (ASCII) “W” or “L”
32 Direction third character (ASCII) “A” or “0”
33 Direction fourth character (ASCII) “Y” or “S”
34 ASCII space 0x20
35 ASCII “L” 0x4C
36 Last target speed hundreds digit

37 Last target speed tens digit

38 Last target speed ones digit

39 ASCII space 0x20
40 ASCII “P” 0x50
41 Peak target speed hundreds digit

42 Peak target speed tens digit

43 Peak target speed ones digit

44 ASCII space 0x20
45 ASCII “A” 0x41
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46 Average target speed hundreds digit

47 Average target speed tens digit

48 Average target speed ones digit

49 ASCII space 0x20
50 Target Strength tens digit

51 Target Strength ones digit

52 ASCII space 0x20
53 Target classification

54 ASCII space 0x20
55 Target duration thousands digit

56 Target duration hundreds digit

57 Target duration tens digit

58 Target duration ones digit

59 ASCII space 0x20
60 Carriage Return 0x0D

When LOG messages are enabled with the Enable Stats LOG Messages setting on a port, the unit
generates a 60-byte ASCII message as defined above

(e.g. “LOG 0015 2000/12/31 23:59:59 CLOS L040 P041 A040 19 2 0077 <cr>") for each of the targets
lost in the last radar measuring period. It appends these LOG message(s) to the end of the selected
standard streaming format messages. If the unit is configured for tenths resolution, a decimal point
and tenths digit is added to each speed value

(e.g. “LOG 0015 2000/12/31 23:59:59 CLOS L040.1 P041.3 A040.4 19 2 0077 <cr>") and each LOG
message is 66 bytes long.

Due to the length of these messages and the variable number of them, the baud rate setting should be

setat 115200 to ensure that all generated messages are sent before the radar processes new target
information.

7 Handshake Speed Data Protocols

When a handshake (polling) protocol is selected, the Stationary Speed Sensor Il sends only
one speed message for each speed data request (poll) it receives from the controller.

7.1 EE Polling

The simple EE Format Request is a two byte message as shown below. The response from
the Stationary Speed Sensor Il is a four byte message carrying fields for live visual speed (in
hexadecimal) and direction. Since there is no addressing in the request message, it is
assumed that it is directed to a unit with a Stationary Speed Sensor II ID of 2; and only a unit
with ID=2 responds to it.

The EE Format only reports one speed - the strongest visual speed is reported.
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Format responses.
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7.1.1 EE Format Request (from Controller to Stationary Speed Sensor II)

Byte # | Description Value
1 Start ID OxEE
2 Check byte 0x12 (OxEE + 0x12 =0 (mod 256))

7.1.2 EE Format Response (from Stationary Speed Sensor II to

Controller)
Byte # | Description Value
1 Start ID 0xEE
3 Speed Bit 15 - valid bit (1=valid speed)
Bit 14-13 - direction (11=away,
00=unknown,
01=closing
Bit 12 - unused
Bit 11-0 - speed in selected units and unit resolution
4 Check byte Bytes 1-4 sum to 0 (mod 256)

7.2 EA Polling

EA Polling Request messages are like those for EE, but they contain Destination and Source
IDs as shown below. The source ID is always 1 for the controller. The destination ID can be
any value in the range from 2 through 254, and only a Stationary Speed Sensor Il with that
address will respond. Its response to the EA poll is to send a single speed message in the
streaming format selected by the Output Format setting for that port. Only those ports
configured as half-duplex respond to EA polling. Full-duplex ports stream speed messages
continuously.

The demo PC application does not support EA polling.

7.2.1 EA Polling Request (from Controller to Stationary Speed Sensor II)

# | Description Value

1 | StartID 0xEA

2 | Destination ID 0x02 - OxFE (2-254)

3 | Source ID 0x01

4 | Check byte Bytes 1-4 sum to 0 (mod 256)
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7.3 Polled Mode for DO-D4 Formats

The D0O-D4 Formats described in Section 6 may also be used in polled mode. If polled mode
is selected on the desired port, sending a 3 byte poll string of “*P<cr>", (0x2A 0x50 0x0D)
causes a return of the current target speed in the selected format.

The demo PC application does not support polling in the D0-D4 formats.
8 Configuration Setting Descriptions

All the control and configuration settings available for the Stationary Speed Sensor IIs are
described in this Section. Here, they are arranged in the following groups of related
function.

1. Basic Configuration

2. COM Ports

3. Target Recognition

4. Target Filtering

5. Speed Presentation

6. Locking Targets

7. Real-time Clock

8. Speed Alarm

9. Traffic Statistics (stats unit only)
10. System

The tables at the beginning of each of the sections below list the settings included in each
group. The Setting column shows the setting names. The ID column shows the Packet Type
and ID number to be used for each setting when building a Configuration Protocol message
or command (Refer to Section 10 for the protocol format).

The Default column contains the factory default values for each setting.

V' in this column means that the setting is not used to configure a setting. It is used to
request an action or status from the Stationary Speed Sensor II. And the Available Values
column shows the possible values for each setting.

The table in Section 9 lists all the available settings in order of ID number for ease of
reference.

8.1 Basic Configuration

Setting ID Default | Available Values
1 for
stan@ard 0 = Hold
Transmitter Control 1/42 uni; 1 = Transmit
2 for 2 = Automatic (stats unit only)
stats
unit

28



=8 | ViaRadar Stationary Speed Sensor Il Technical Manual

1/1 0 0 = Stationary
0 = Both
Target Direction 1/2 0 1 = Closing
2 = Away
0 = MPH
1=km/h
Units 1/20 0 2 =knots
3 = meters/sec
4 = feet/sec
. . 0 =one
Unit Resolution 1/21 0 1 = tenths

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The Transmitter Control setting (1/42) turns the radar transmitter on or off. The
transmitter must be on for the radar to register speeds. The Automatic value is used in
conjunction with statistics gathering. When a survey is loaded into the unit, it includes
calendar settings to allow the unit to run statistics during certain time periods on certain
days. When the Transmitter Control is set for Automatic, the statistics function controls the
state of the transmitter by turning it off if no statistics are being gathered. This results in
lower power draw and the ability run an interrupted survey for more days.

The Mode setting (1/1) is fixed in stationary mode (value = 0) and can be read but not
changed.

The Target Direction setting (1/2) tells the radar to look for targets moving in certain
direction(s) relative to the unit. The Target Direction values are Away to monitor receding
targets only, Closing to monitor approaching targets only and Both to monitor targets
moving in either direction.

The Units setting (1/20) selects the units of speed measurement. The available options are
MPH, km/h, knots, meters/sec and feet/sec.

The Unit Resolution setting (1/21) can be set to report speeds in whole units, as 25, or
tenths of units, as 25.4.

8.2 COM Ports

COM1 | COM2 | COM3

Setting D D D Default | Available Values

COM1 Link 2/16 | o | oo 1 0 =485 2W Half Duplex
Configuration 1 = 485 4W Full Duplex
coM2 Link | 2/32 | oo 0 0 =232 No Flow Control
Configuration 1 =232 w/ Flow Control
CcOM3 Link | | 2/48 0 0 = Disabled
Configuration 1 = 485 2W Half Duplex

5=9600 baud
6 =19200 baud

Baud Rate 2/17 | 2/33 | 2/49 9
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7 = 38400 baud
8 =57600 baud
9 =115200 baud
0 = None (no serial output)
1=A
2=B
3=D0
4=D1
5=D2
6=D3
Output Format 2/18 2/34 2/50 0 7 = D4
8 =EE
9 = Enhanced Output
10=S
11 = DBG1 (stats unit only)
12 =BT
13=DT
Message Period 2/19 2/35 2/51 0 0-10000 ms (10 sec)
. 0 = ASCII Space (0x20)
Leading Zero Character | 2/20 2/36 2/52 0 1 = ASCII Zero (0x30)
0 = Strong Visual Target
Format A Speed 2/21 2/37 2/53 0 1 = Fast Visual Target
0 = No Zeros
Zeros After Target Loss | 2/22 2/38 2/54 2 1 = One Zero
2 = Stream Zeros
Format D Direction 0 = Disabled
Character 2/23 2/39 2/55 0 1 = Enabled
Format D Update On 0 = Disabled
Change Only 2/24 2/40 2/56 0 1 = Enabled
FormatD Zero Report | 2/25 | 2/41 | 2/57 o | 0=Disabled
ormat L aero nepo 1 = Enabled
0 = Disabled
Format D Polled Mode 2/26 2/42 2/58 0 1 = Enabled
Statistics LOG
. 0 = Disabled
Messages (stats unit 2/27 2/43 2/59 0 1 = Enabled
only)
Statistics Record
. 0 = Disabled
i\)/[rﬁ;sjages (stats unit 2/28 2/44 2/60 0 1 = Enabled

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

Use the settings in this section to configure the serial ports and the messages they transmit.
The Link Configuration settings (2/16, 2/32 and 2/48) have different values and

meanings for the different COM ports. Refer to the Connecting to the COM Ports section for
more detail on the link configurations and their inter-dependencies.
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COM1 is an RS-485 port and can be configured as a 4-wire full-duplex port or as a 2-wire
half-duplex port. If COM 3 is enabled, COM1 can not be configured as a 4-wire full-duplex
port.

COM2 is an RS-232 port and can be configured with no RTS/CTS hardware flow control or
with the flow control signals enabled.

COM3 is always a 2-wire half-duplex port. By default it is disabled, but it can be enabled if
COM1 is set up for 2-wire half-duplex operation.

After a Link Configuration setting is changed, it will immediately report its new value to the
controller, but the setting does not take effect to actually change the link type until the
Process Baud/Link Update command is sent. This is so that the link type does not change
while communicating over the link. The new setting will also take effect after a power cycle
- in this case it is unnecessary to send the Process Baud/Link Update command. Refer to
the System subsection in this section for more details on the Process Baud/Link Update
command.

Each COM port has its own Baud Rate setting (2/17, 2/33 and 2/49) which can be set in
the range from 9600 to 115200 (the default). Regardless of the baud rate, the serial port is
always configured for 10 bit asynchronous data with 1 start bit, 8 data bits, 1 stop bit and no
parity (8N1).

After a Baud Rate setting is changed, it will immediately report its new value to the
controller, but the setting does not take effect to actually change the baud rate until the
Process Baud/Link Update command is sent. This is so that the baud rate does not change
while communicating over the link. The new setting will also take effect after a power cycle
- in this case it is unnecessary to send the Process Baud/Link Update command. Refer to
the System subsection in this section for more details on the Process Baud/Link Update
command.

The Stationary Speed Sensor II can transmit speed and status messages out the serial port
in different formats for different applications. The Output Format setting (2/18, 2/34 and
2/50 for the three COM ports) selects the format for transmitted messages. Refer to
Appendices A and B for more details on the message contents for different formats.

A half-duplex RS-485 port cannot be configured to stream out continuous speed data
because it would never be able to receive a command from the controller over the same pair
of wires. For this reason, half-duplex ports are limited to the EE and EA handshaking
protocols described in Section 7 and only send out a speed message when requested (or
polled) by the controller.

A full-duplex port (RS-232 or RS-485) continuously streams out messages in any format
described in Section 6. It can also respond to EE and D0-D4 polling described in Section 7 -
but not EA polling.

When configured for a streaming message format, the Stationary Speed Sensor Il sends a
message each time the radar generates new internal speed measurements - about 21 times
per second or every 48 milliseconds. This is the default, and fastest, rate for streaming
messages. If that rate is too fast for a user’s application, it can be slowed down using the
Message Period setting (2/19, 2/35 and 2/51 for the three ports). With a range of 0 to
10,000 milliseconds, a delay of up to 10 seconds can be configured for the time between the
beginning of one message and the next. This feature is only applicable for full-duplex ports
which can stream data.

It is important to note that the sensor only has an opportunity to send a new message at its
internal operating rate of once per 48 ms. That means any value for this setting between 0
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and 48 results in a 48 ms period. Any value between 49 and 96 results in a 96 ms period.
Generalizing, whatever actual value is selected for this setting results in messages sent out
at a rate of the next higher multiple of 48 ms.

The Leading Zero Character setting (2/20, 2/36 and 2/52 for the three ports) defines the
character used for leading zeros on speeds in ASCII visual speed message formats (A, B, DO-
D3 and S). It can be set = 0 for a space character (ASCII 0x20) or = 1 for a zero character
(ASCII 0x30). Examples below show how different numbers would appear on a speed sign
or print-out.

Space - ASCII spaces are used for leading zero characters

“500”

“5”

«“ g

Zero - ASCII zeros are used for leading zero characters

“500”

“050”

“005”

“000”

The Format A Speed setting (2/21, 2/37 and 2/53 for the three ports) determines what
speed will be reported in the A Format messages: either the Strong visual target or the Fast
visual target. It only applies when the Output Format setting is for the A Format.

Use the Zeros After Target Loss setting (2/22, 2/38 and 2/54 for the three ports) to
configure what, if any, streaming messages are sent when no target is present. After a
target is lost and when no valid speeds are detected, the Stationary Speed Sensor Il by
default streams messages with speed values set to zero. As an option, a port can be
configured to stop streaming messages completely after the last valid message until a new
target is acquired. A third option sends one “zero speed” message after the last valid
message before halting the message stream. This single message might be used to clear a
speed board after the last speed was displayed.

Beware of changing the Zeros After Target Loss setting from the default “streaming” value.
When no target is present and the Stationary Speed Sensor Il is not transmitting any serial
data, the link can appear broken or dead.

The DO, D1, D2 and D3 formats have a field for an ASCII direction character. It indicates “+”
for an approaching target, “-“ for a receding target or “?” if the direction can not be
determined. Enable or disable this byte in the message using the Format D Direction

Character setting (2/23, 2/39 and 2/55 for the three ports).

When streaming in any of the D0-D4 formats, another way to reduce speed message traffic
on the link is to send a message only when the new speed reading is different from the last.
Enable or disable this feature with the Format D Update On Change Only setting (2/24,
2/40 and 2/56 for the three ports). When it is enabled and there are no targets, the
Stationary Speed Sensor Il does not send out any speed messages, and the link may appear
dead.

To turn on a “keep-alive” signal from the unit, enable the Format D Zero Report setting
(2/25,2/41 and 2/57 for the three ports) to configure it to send a zero-speed message
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every 2 seconds when no target is present. These two settings are limited to a port
configured for the DO, D1, D2, D3 or D4 Format.

One last feature that the D0-D4 Formats share is that they can operate in polled mode like
the EE Format. When the Format D Polled Modes setting (2/26, 2/42 and 2/58 for the
three ports) is enabled, a speed message is only transmitted after the Stationary Speed
Sensor Il receives a poll message from the controller. The poll is “*P” followed by a carriage
return (in hex: 0x2A, 0x50, 0x0D). No messages are automatically streamed out when this
setting is enabled.

When the stats sensor unit is tracking targets and gathering statistics, enabling the
Statistics LOG Messages setting (2/27, 2/43 and 2/59 for the three ports) configures the
sensor to append ASCII strings to the end of standard streaming messages. These strings
identify targets that were lost from tracking in the last radar measurement period - this is
the point at which a target is included in the statistics counts.

This feature is especially effective when used in conjunction with the DBG1 streaming
format. The DBG1 format streams out strings of data after each 48 ms processing period for
each target being tracked. Monitoring this data can tell a user how many targets are being
tracked; what their latest, fastest and average speeds are; and how long they have been
tracked. In the streamed data for the period following the loss of one or more targets, LOG
messages will be appended to show the final data for each lost target as it is saved in the
statistics gathering function.

Use the Statistics Record Messages setting (2/28, 2/44 and 2/60 for the three ports) on
the stats unit to enable raw statistics records to be streamed out a port when they are
generated - normallyona 1, 2,5, 10, 30 or 60 minute period. These messages are only
generated if the survey is configured for External data. Refer to the Traffic Statistics section
for more detail on tracking, gathering and storing statistics data.

8.3 Target Recognition

Setting ID Default | Available Values

. 0 = Disabled
Faster Target Tracking 1/13 1 1 = Enabled
Sensitivity 1/4 16 0 (min) - 16 (max)
Target Acquisition Density 1/55 70 0-100%
Target Acquisition Span 1/122 500 1-2000 ms (2 sec)
Target Loss Density 1/62 0 0-100%
Target Loss Span 1/123 500 1-2000 ms (2 sec)
Visual Target Strength Sensitivity 1/85 99 1 (min) - 99 (max)
Stats Target Strength Sensitivity .
(stats unit only) 1/120 50 1 (min) - 99 (max)

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.
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Before covering the settings used to adjust the target recognition features of the Stationary
Speed Sensor II, a more detailed definition of “target” is needed. The base sensor unit has
only one type of targets: Visual Targets. The sensor unit with stats identifies two different
types of targets: Visual Targets and Stats Targets.

Visual Targets are the targets that might display on a “Your Speed Is” sign on the side of the
road. The speed of a target far from the radar/sign and at the distant edge of the radar’s
range may flicker on the display until it gets close enough to the radar for solid recognition.
Basically, the radar reports what it actually detects in real time for Visual Targets. Strong
targets, fast targets and locked targets reported in speed messages are of the Visual Target
type.

When the sensor with stats is counting targets for statistics, it should count each target only
once. After the radar sees a Stats Target for the first time, it needs to “hold on to it” until it
completely disappears from the radar’s view - without the target dropping out and
reappearing. For this and other reasons, Stats targets are treated differently in the radar
processing. Last speed, peak speed and average speed reported in statistics messages are of
the Stats Target type.

The Faster Target Tracking setting (1/13) allows acquisition and tracking of a faster
visual target when a slower target has already been acquired as the strong visual target. An
example of a time when this capability is helpful is when a small car is passing a large truck.
The truck is reported as the main target because of its larger size. The car is then reported
as the fast target.

Sensitivity (1/4) is the main setting used by the radar affecting target recognition. With a
higher sensitivity, the Stationary Speed Sensor Il looks as far away as possible for targets
and gives the unit its highest performance. Itis also able to “see” smaller targets. Use lower
sensitivity for targets closer to the unit and when you want to restrict it from seeing smaller
objects or objects farther out in the background. The value of this setting affects recognition
of both visual targets and stats targets.

The range of values for this setting is 0 through 16. Use 16 for maximum sensitivity and 1
for minimum sensitivity. A sensitivity setting of 0 allows no target acquisition at all.

Standard radar operation reports a target speed when analysis of its most recent data
results in a target meeting the sensitivity requirements outlined above. Once a target is
acquired, it is tracked until it no longer meets those requirements.

The Target Acquisition and Loss settings give more control over the criteria used to acquire
and then lose a target. They affect recognition of both visual and stats targets.

The Target Acquisition Density and Target Acquisition Span settings (1/55 and 1/122)
are used as a pair to affect when the radar acquires a target. The Density value specifies a
percentage (0-100), and the Span value specifies a length of time (0-2000 ms). As an
example, using values of 70% and 500 ms configure a sensor to acquire a target only after it
sees it 70% of the time over any half-second period.

The Target Loss Density and Target Loss Span settings (1/62 and 1/123) are used in a
similar way to tell the radar when it should lose a target. For example, values of 0% and
500 ms tell it to hold on to a target until it doesn’t see it at all (0% of the time) for a full half-
second.

Whereas the Sensitivity setting described above compares the target strength to the
ambient noise from other radar reflections (signal to noise ratio) to declare recognition of a
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target, the Target Strength Sensitivity settings can be used to recognize or suppress targets
depending purely on the target’s strength. A higher value allows smaller, lower strength
targets to be acquired. A lower value requires the target to be larger/closer before it is
acquired.

The Visual Target Strength Sensitivity setting (1/85) only affects recognition of visual
targets, and the Stats Target Strength Sensitivity setting (1/120) only affects recognition
of stats targets.

8.4 Target Filtering

Setting ID | Default | Available Values
Low Speed Threshold 1/7 0 0-322
High Speed Threshold 1/11 200 0-322

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

Several settings can be used to filter out undesired targets. The first step is to ignore targets
that are not moving in the desired direction. This is accomplished with the Target
Direction setting (1/2) as described in the first subsection of this section, Basic
Configuration.

Slow target speeds can be filtered out using the Low Speed Threshold setting (1/7). The
range of values for this setting is 0 through 322. Any targets with a speed slower than this
threshold are ignored. This feature can be helpful when monitoring traffic around slow
moving objects like pedestrians or trees blowing in the wind.

In a like manner, fast target speeds can be filtered out using the High Speed Threshold
setting (1/11) which also has a range of 0-322. Targets with speeds higher than this
threshold are also ignored. It is important to set the High Speed Threshold higher than the
Low Speed Threshold or else all targets will be ignored.

8.5 Speed Presentation

Setting ID | Default | Available Values
Cosine Angle 1 1/18 0 0-45 degrees (1° increments)
Cosine Angle 2 1/19 0 0-45 degrees (1° increments)
Holdover Time 1/88 2 0-10=0-10second

11 = Forever
The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The internal measurements made by the radar are corrected and/or held after target loss
depending on the settings in this section.
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Stationary Speed Sensor IIs measure the most accurate speeds when targets are moving
directly toward or away from them. Unfortunately, it is usually not advisable to mount one
directly in the path of traffic. As with any radar, aiming at an angle results in lower speeds.
At slight angles the error is very small; however at larger angles the error can become
substantial.
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These low speeds can be automatically corrected by the sensor using the Cosine Angle
settings (1/18 and 1/19). Two settings are provided so two corrections can be made
simultaneously. The two settings are independent and interchangeable. Either one can be
used by itself or with the other as a pair. One cosine angle setting might be used for the
horizontal “beside-the-road” angle shown in the diagram above. The other might be set for
the vertical “over-the-road” angle if the Stationary Speed Sensor II is mounted on a pole.
When the aim of the radar is aligned with the target’s path, both angles should be set for 0
degrees, and no correction takes place. The range of these settings is 0-45 degrees.

=

The Holdover Time setting (1/88) is used to smooth the speed readings during
intermittent dropouts. It only affects visual targets (not stats targets). When the unitis
configured for a streaming message format, a message is transmitted out the COM port for
each radar measurement period - every 48ms. The radar returns a speed of zero if it is
unable to determine a valid speed for any given measurement time. When conditions are
noisy or when the target is very small and almost out of range, these missed measurements
(or dropouts) can make the series of speed reports appear erratic or jumpy.

Rather than interjecting dropouts in the series for invalid speeds, the last valid reading can
be repeated (or held over) to provide continuity for noisy, intermittent targets. The
Holdover Time setting can be set for 0-10 seconds in 1 second increments, or it can be set to
Forever to hold the last speed the radar saw until a new one is acquired.

8.6 Locking Targets

Setting ID | Default | Available Values
Strong Lock Enable 1/15 1 0 = Disabled
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1 = Enabled
Fast Lock Enable 1/14 1 (1) : l]i:);lsaag)lleec;i
Strong Lock 1/43 0 (1) z Eslctle(ase
Fast Lock 1/44 0 (1) z Eglcti:-{ase

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

While monitoring a target’s visual speed, the sensor can “lock-in” the speed at any point in
time while still tracking the changing speed of the target (track-through lock). Either the
speed of the strong visual target or the fast visual target can be locked but not both at the
same time. Stats targets cannot be locked. To monitor locked targets, use the B or
Enhanced Output Format which have fields to report the locked speed.

The Strong Lock Enable setting (1/15) disables or enables the locking feature for strong
visual targets. If locking of fast visual targets is desired, in addition to enabling Faster
Target Tracking as described in the Target Recognition subsection of this section, the Fast
Lock Enable setting (1/14) must also be enabled.

Lock and release speeds using the Strong Lock (1/43) and Fast Lock (1/44) commands.

The current locked speed, strong or fast, must be released before any other speed can be
locked.

8.7 Real-time Clock

Setting ID Default | Available Values

RTC Calibration Factor 1/106 | 0x80 | 0x80 - 0xC8

RTC Year 1/107 | none | 2000-2399

RTC Month 1/108 | none [1-12

RTC Date 1/109 | none |1-31

RTC Hour 1/110 | none | 00-23

RTC Minute 1/111 | none | 00-59

RTC Second 1/112 | none | 00-59

RTC Fractional Second 1/113 | none | 0-99

RTC Weekday 1/124 | none | 1 (Monday) - 7 (Sunday)

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The real-time clock in the sensor has an internal battery and keeps the current time and
date whether the unit is powered up or not. The following settings can be changed or read
to set or get the current time and date:

The RTC Calibration Factor setting (1/106) accepts values between 128 (0x80) and 200
(0xC8). A higher value will speed up the clock and a lower value will slow it down.
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The RTC Year setting (1/107) holds a value between 2000 and 2399.

The RTC Month setting (1/108) holds a value between 1 and 12.

The RTC Date setting (1/109) holds the day of month value between 1 and 31.

The RTC Hour setting (1/110) holds a 24 hour clock value between 0 and 23.

The RTC Minute setting (1/111) holds a value between 0 and 59.

The RTC Second setting (1/112) holds a value between 0 and 59.

The RTC Fractional Second setting (1/113) holds a value between 0 and 99 representing 0
to 0.99 seconds.

The RTC Weekday setting (1/124) holds the day of week value between 1 and 7 where
1=Monday and 7=Sunday.

8.8 Speed Alarm

Setting ID | Default | Available Values
0 = Disable

Speed Alarm Enable 1/16 0 1 = Enabled

Alarm Speed Threshold 1/12 322 0-322

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The Stationary Speed Sensor II can provide a speed alarm when a visual strong target is
traveling faster than a preset alarm threshold. The Speed Alarm Enable setting (1/16)
enables or disables the feature. Refer to the Connecting the Stationary Speed Sensor
I1/Auxiliary Relay Connections section for details on the physical connection of the AUX
contacts used for the speed alarm.

When the Speed Alarm feature is enabled, use the Alarm Speed Threshold setting (1/12)
to set up the target speed where the speed alarm activates. The range of values for this
setting is 0-322. When a strong visual target is traveling faster than this threshold, the state
of the AUX contacts changes from an open circuit to a contact closure.

8.9 Traffic Statistics (stats unit only)

Setting ID Default | Available Values
Statistics Monitor 1/9 1 2 : grllsaatgleed
Minimum Tracked Distance 2/4 200 0-500 feet
Classification Training 2/96 0 (1) z grils:lkgleed

Training Status 2/97 0 (1) : E,C;gllg};te

Get Training Data 2/98 | V| graus of raining data
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(read only)
Away Class 1 Threshold 2/99 84 0-99
Away Class 2 Threshold 2/100 68 0-99
Away Class 3 Threshold 2/101 53 0-99
Away Class 4 Threshold 2/102 37 0-99
Away Class 5 Threshold 2/103 0 0-99
Closing Class 1 Threshold 2/104 84 0-99
Closing Class 2 Threshold 2/105 68 0-99
Closing Class 3 Threshold 2/106 53 0-99
Closing Class 4 Threshold 2/107 37 0-99
Closing Class 5 Threshold 2/108 0 0-99

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The Stationary Speed Sensor Il model with stats can count vehicles and store statistics on
their speeds and classifications over time. Most of the user interface for the statistics
functions is provided in the StalkerSTATS PC application, but some functions can be
handled with these settings.

The Statistics Monitor setting (1/9) turns on or off the basic statistics gathering functions.
It must be enabled for statistics to be counted.

The Minimum Tracked Distance setting (2/4) can be used to filter out some short-lived
targets during a survey. An ideal survey location would not have intersecting streets or
driveways along the path of the surveyed vehicles, but sometimes this cannot be avoided.
To keep from counting vehicles that only travel a portion of the survey path by turning onto
or off of the roadway, set the Minimum Tracked Distance for a distance (in feet) that a target
needs to travel to be counted in the survey. The range of settings is 0-500 feet with a
default of 200 feet.

One of the qualities of stats targets is their classification: Class 1 (larger targets) through
Class 5 (smaller targets). The sensor determines a target’s class based on the amount of
initial transmitted radar energy that bounces off the target and is returned to the sensor.
This returned energy depends not only on the physical size of the target but also the target’s
shape, surface topography and physical bearing to the radar. In some cases, a large target
may return less energy than a smaller target. So while target classes may not correlate
exactly to different types of vehicles, Class 1 targets appear relatively larger to the radar
than Class 2 and so on.

The sensor calculates the intensity, in the range 1-99, of the returned radar signal for each
target it tracks. It then assigns a Class depending on where that intensity falls in the range
of Class Thresholds. The ten thresholds are split into five for Away Class n Threshold
settings (2/99 - 2/103) and five for Closing Class n Threshold settings (2/104 - 2/108).
There are separate sets of thresholds for closing vs. away targets because the radar may be
set up on one side of a roadway, and closing targets look different to it than away targets
which travel at more of an angle to the radar. Other installation locations provide similar
differences.
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There are default settings for the thresholds, but they may be set to any level by the user, or
the unit may train itself for the range of targets it sees in a particular installation. This is
accomplished by setting up the radar on a survey site and turning on the Classification
Training setting (2/96). The radar will then monitor the next 100 targets it sees, calculate
the intensity range of those targets, and then automatically set the thresholds evenly spaced
within that range. This training gives reasonable assurance that the statistics survey will
provide results with targets spread throughout the class range. Note that if the unit is
configured for only one direction of traffic, Away or Closing, it only tracks 100 targets
moving in that direction. Ifit is set up for Both directions, it tracks 100 away targets to
determine the Away Thresholds and 100 closing targets for the Closing Thresholds.

As soon as the Classification Training is enabled, the Training Status setting (2/97) is
automatically set to Incomplete. After the training is complete, the Classification Training
setting is automatically disabled, the Training Status is automatically set to Complete, and
the Class Threshold settings are updated with the newly calculated thresholds.

While training is in progress, it is possible to monitor how many of the 100 targets have
been registered and their intensities. After receiving the Get Training Data command
(2/98), the unit responds by sending out an ASCII stream of data: an “A” followed by the
intensities of the 100 Away targets and then a “C” followed by the 100 Closing intensities.
The intensities are initially reported as 0 and are then replaced by the intensities of actual
targets as they are tracked.

The training settings are remembered through power cycles, so it is possible to configure
the unit to train and power it down before going out to the survey site. Then, on-site, simply
aim the unit and power it up. It will then automatically start to train as it sees targets. After
completion of training, it then automatically starts to gather statistics based on the trained
classification thresholds. The targets monitored during the training period are not included
in the statistics counts.
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8.10System

Setting ID | Default | Available Values

Reset Unit 1/84 v 1 = Request a reset of the unit
0 = No Action

Force Product Defaults 1/74 0 1 = Force Settings

. 0 = No Update

Process Baud/Link Update | 2/3 0 1 = Update

Get Product ID 1/37 J 1 = Request the Product ID (read
only)

Get Product Type 1/79 J (1m:1;§equest the Product Type (read

Get Software Version 1/81 J 1 = Request the Software Version
(read only)

Get Hardware ID 1/82 J i:l}gequest the Hardware ID (read

The X/Y notation for IDs in the table above means to use X for the Packet Type field in a
Configuration Protocol command and to use Y for the Setting ID value. Refer to Section 10
for a description of the Configuration Protocol format.

The “Get” settings (or commands) in this section are used to query the Stationary Speed
Sensor II for information about itself. The values cannot be changed by the user; they are
constant and depend on the model of the unit and version of software loaded into it.

To reset a unit, send the Reset Unit command (1/84) with a value of 1. This causes the unit
to reset itself after a ten second delay. No settings are changed, but the unit is restarted.

Use the Force Product Defaults command (1/74) to return a unit to a known state. All
settings are reset to the default values as shown in this section.

The Process Baud/Link Update command (2/3) is used after the Link Configuration and
Baud Rate commands as described in the COM Ports subsection in this section. Since both
of those commands change basic link properties, if the sensor acted on them immediately
after receiving them, its response would be in a different baud rate or the link type would
change before the response goes out. The consequences could be worse if a controller tries
to change multiple settings (as happens with the Dashboard demo PC app) with a baud rate
or link type change in the middle of the sequence of commands: the first commands would
go through successfully, but any commands after the baud rate or link type changed would
not.

Once any baud rate or link configuration settings have been changed without actually
affecting the communications link, sending the Process Baud/Link Update command with a
value of 1 makes those changes take effect. On receiving the command, the unit will
immediately reconfigure the port (or ports if more than one COM port is changed) and send
its response in the new baud rate and/or over the new link type. After sending the
command, the PC/controller should expect these changes and reconfigure its own
configuration on its side of the link.

If the user has access to the sensor’s power and can turn it on and off, use of the Process
Baud/Link Update command is not necessary. After any baud rate or link type settings have
been changed, simply turning the unit off and back on will make the new settings take effect.
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A Stationary Speed Sensor Il responds to a Get Product ID command (1/37) with an ASCII
string containing the product model name and the version of software loaded into it. An
example is “Stationary II Ver: 1.1.0”".

The response to a Get Product Type command (1/79) is a three byte hexadecimal value
associated with the model of the Stationary Speed Sensor II. The values are:

0x52A200 Stationary II Speed Sensor

0xFEDBOB Stationary Il Speed Sensor with Stats

The Get Software Version command (1/81) returns an ASCII string with the loaded
software’s version. e.g. “1.0.0.0”

The Get Hardware ID command (1/82) returns a 32-byte ASCII string with the internal
Hardware ID unique to each sensor.

9 Configuration Settings Table

All of the settings available for the Stationary Speed Sensor Il are listed below in numerical
order of the Setting IDs which are shown in decimal and hexadecimal format.

The Setting Description column shows the setting names. It also has references to the
subsection in Section 8 where the setting is described in detail.

Packet Setting ID
Type Dec Hex

1 1 | oxo1 |Mode

Setting Description

1 - Basic Configuration

1 2 0x02 | Target Direction

1 - Basic Configuration

1 4 0x04 Sensitivity

3 - Target Recognition
1 7 ox07 | Low Speed Threshold o

4 - Target Filtering
Statistics Monitor (stats
1 9 0x09 | unit only)

9 - Traffic Statistics

1 11 oxoB | High Speed Threshold
4 - Target Filtering

1 12 oxoc | Alarm Speed Threshold
8 - Speed Alarm
1 13 0x0D Faster Target Tracking N
3 - Target Recognition
Fast Lock Enable
1 14 0x0E DL ocking Targets
1 15 | oxoF | StrongLockEnable

6 - Locking Targets
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Speed Alarm Enable
1 16 0x10 8 - Speed Alarm
Cosine Angle 1
1 18 0x12 5 - Speed Presentation
Cosine Angle 2
1 19 0x13 5 - Speed Presentation
Units
1 20 0x14 1 - Basic Configuration
1 21 ox1s | Unit Resolution . _ _
1 - Basic Configuration
1 37 ox1F | Get Product ID
10 - System
1 42 0x2A | Transmitter Cont'rol _ .
1 - Basic Configuration
Strong Lock
1 43 0x2B 6 - Locking Targets
Fast Lock
1 44 0x2C 6 - Locking Targets
1 55 0x37 Target Acquisition Densit_y
3 - Target Recognition
1 62 0x3E Target Loss Density N
3 - Target Recognition
1 74 oxap | Force Product Defaults
10 - System
1 79 oxaf | GetProduct Type
10 - System
1 81 0x51 | Get Software Version
10 - System
1 82 0x52 | Get Hardware ID
10 - System
1 84 0x54 Reset Unit
10 - System
Visual Target Strength
1 85 | 0x55 | Sensitivity
3 - Target Recognition
1 88 0x58 Holdover Time _
5 - Speed Presentation
RTC Calibration Factor
1 106 0x6A 7 — Real-time Clock
RTC Year
1 107 0x6B 7 — Real-time Clock
RTC Month
1 108 0x6C 7 - Real-time Clock
RTC Date
1 109 0x6D 7 - Real-time Clock
RTC Hour
1 110 0x6E 7 - Real-time Clock
RTC Minute
1 111 Ox6F 7 — Real-time Clock
RTC Second
1 112 0x70 7 - Real-time Clock
RTC Fractional Second
1 113 0x71 7 - Real-time Clock
Stats Target Strength
1 120 | 0x78 | Sensitivity (stats unit only)
3 - Target Recognition
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1 122 0x7A Target Acquisition Span N
3 - Target Recognition
1 123 ox7B | Target Loss Span N
3 - Target Recognition
RTC Weekday
1 124 0x7C 7 - Real-time Clock
2 3 0x03 | Process Baud/Link Update
10 - System
Minimum Tracked Distance
2 4 0x04 | (stats unit only)
10 - Traffic Statistics
COM1 Link Configuration
2 16 0x10 2 - COM Ports
COM1 Baud Rate
2 17 0x11 2 - COM Ports
COM1 Output Format
2 18 0x12 2 - COM Ports
COM1 Message Period
2 19 0x13 2 - COM Ports
COM1 Leading Zero
2 20 0x14 | Character
2 - COM Ports
COM1 Format A Speed
2 21 0x15 2 - COM Ports
COM1 Zeros After Target
2 22 0x16 Loss
2 - COM Ports
COM1 Format D Direction
2 23 0x17 | Character
2 - COM Ports
COM1 Format D Update On
2 24 | 0x18 | change Only
2 - COM Ports
COM1 Format D Zero
2 25 0x19 Report
2 - COM Ports
COM1 Format D Polled
2 26 0x1A | Mode
2 - COM Ports
COM1 Statistics LOG
2 27 | 0x1B | Messages (stats unit only)
2 - COM Ports
COM1 Statistics Record
2 28 0x1C | Messages (stats unit only)
2 - COM Ports
COM2 Link Configuration
2 32 0x20 2 - COM Ports
COM2 Baud Rate
2 33 0x21 2 - COM Ports
COM2 Output Format
2 34 0x22 2 - COM Ports
COM2 Message Period
2 35 0x23 2 - COM Ports
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COM2 Leading Zero
2 36 0x24 | Character
2 - COM Ports
COM2 Format A Speed
2 37 0x25 g - COM Ports
COM2 Zeros After Target
2 38 0x26 Loss
2 - COM Ports
COM2 Format D Direction
2 39 0x27 | Character
2 - COM Ports
COM2 Format D Update On
2 40 | 0x28 | Change Only
2 - COM Ports
COM2 Format D Zero
2 41 0x29 Report
2 - COM Ports
COM2 Format D Polled
2 42 0x2A | Mode
2 - COM Ports
COM2 Statistics LOG
2 43 0x2B | Messages (stats unit only)
2 - COM Ports
COM2 Statistics Record
2 44 0x2C | Messages (stats unit only)
2 - COM Ports
COM3 Link Configuration
2 48 0x30 gZ - COM Ports
COM3 Baud Rate
2 49 0x31 2 - COM Ports
COM3 Output Format
2 50 0x32 P 2 - COM Ports
COM3 Message Period
2 51 0x33 8 2 - COM Ports
COM3 Leading Zero
2 52 0x34 | Character
2 - COM Ports
COM3 Format A Speed
2 53 0x35 g - COM Ports
COM3 Zeros After Target
2 54 0x36 Loss
2 - COM Ports
COM3 Format D Direction
2 55 0x37 | Character
2 - COM Ports
COM3 Format D Update On
2 56 | 0x38 | Change Only
2 - COM Ports
COM3 Format D Zero
2 57 0x39 Report
2 - COM Ports
COM3 Format D Polled
2 58 0x3A Mode
2 - COM Ports
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COM3 Statistics LOG

2 59 | 0x3B | Messages (stats unit only)
2 - COM Ports
COM3 Statistics Record
2 60 0x3C | Messages (stats unit only)
2 - COM Ports
Classification Training
2 96 0x60 | (stats unit only)

9 - Traffic Statistics

Training Status (stats unit
2 97 0x61 on]y)

9 - Traffic Statistics

Get Training Data (stats unit
2 98 0x62 On]y)

9 - Traffic Statistics
Away Class 1 Threshold
2 99 0x63 | (stats unit only)

9 - Traffic Statistics
Away Class 2 Threshold
2 100 | 0x64 | (stats unitonly)

9 - Traffic Statistics

Away Class 3 Threshold

2 101 | 0x65 | (stats unitonly)
9 - Traffic Statistics
Away Class 4 Threshold
2 102 | 0x66 | (stats unitonly)

9 - Traffic Statistics
Away Class 5 Threshold

2 103 | 0x67 | (stats unit only)
9 - Traffic Statistics

Closing Class 1 Threshold
2 104 | 0x68 | (stats unit only)

9 - Traffic Statistics
Closing Class 2 Threshold
2 105 | 0x69 | (stats unit only)

9 - Traffic Statistics
Closing Class 3 Threshold
2 106 | 0x6A | (stats unit only)

9 - Traffic Statistics
Closing Class 4 Threshold
2 107 | 0x6B | (stats unit only)

9 - Traffic Statistics
Closing Class 5 Threshold
2 108 | 0x6C | (stats unit only)

9 - Traffic Statistics

10 Configuration Protocol

Refer to the chapter on Custom Applications to Control Stationary Speed Sensor IIs for
details on using this protocol to control Stationary Speed Sensor IIs.

Configuration packet format
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Description

Value

Start ID

OxEF

Destination ID

2 - 254 (0x02 - OxFE) For broadcast: 255 (0xFF)

Source ID

0x01

Packet Type

0x01 or 0x02

Payload Length (LSB)

The Payload Length is a 2-byte word which is the
number of bytes starting with byte #7 through and
including the last byte before the checksum bytes.

Payload Length (MSB)

(see above)

Command ID/
Setting ID

Get method: Command ID value = Setting ID in hex
(and byte #9 = 0x00): causes the Speed Sensor to return
the current setting

Change method: Command ID value = Setting ID in hex
(and byte #9 = 0x01): causes the Speed Sensor to select
the next possible setting

Set method: Command ID value = Setting ID in hex +
0x80: causes the Speed Sensor to use the value in byte
#9 as the new configuration setting

Antenna Number

Reserved (use 0x00 or 0x01)

Configuration Value

Get method: Value = 0x00

Change method: Value = 0x01

Set method: Value = new desired value in hex (for
multi-byte values, the LSB is first and is followed by the
more significant bytes in low to high order)

10

Checksum (LSB)

The checksum should equal the 16-bit sum of pairs of
bytes in LSB, MSB order starting with byte #1 as the
first LSB through and including the last byte before the
Checksum (in this case, byte #9). In the case of an odd
number of bytes, 0x00 is used as the last MSB value.
(See example below.)

11

Checksum (MSB)

(see above)

The following is an example showing a command to set UNITS to km/h.

# | Description Value

1 | StartID OxEF

2 | Destination ID 0x02

3 | SourceID 0x01

4 | Packet Type 0x00

5 | Payload Length (LSB) 0x03 (length = 0x0003 = 3 bytes)
6 | Payload Length (MSB) 0x00

7 | Command ID 0x94 = 0x14 (Setting 20) + 0x80 (set method)
8 | Antenna Number 0x00

9 | Configuration Value 0x01 (km/h)

10 | Checksum (LSB) 0x88

11 | Checksum (MSB) 0x03

Checksum = 0x0388 (truncated to the low order 2 bytes) = 0x02EF + 0x0001 + 0x0003 +
0x0094 + 0x0001
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11 FCC Requirements

This device is approved as an intentional radiator under FCC Part 15 with FCC identifier
IBQACMIO007.

No additional licensing is required to operate this device.

Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may
cause undesired operation.
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