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Contact I nformation

Control Specialists Company

707 Nicolet Avenue, Suite 100

Winter Park, FL 32789

Tel: 407-628-1965, Fax: 407-629-1932

http://www.control specialists.com

Disclaimer

The information presented in this document is believed to be
accurate and is subject to change without notice.

No liability is accepted by Control Specialists Company or
CEOS Industrial Pty Ltd for any use of this document.

Acquisition of this document does not convey nor imply and
right or licenceto TIRTL.

Version 1.0.0 published in May 2003.
Version 2.0.0 published in June 2003.
Version 2.1.0 published in November 2003
Version 2.2.0 published in May 2004
Version 2.3.0 published in October 2004
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Revision History

Revision

Description

Date

V200

Accommodate changes to GUI
windows in TIRTL soft.

Add Palm Handheld user
information

June 2003

V2.1.0

Power and RS232 pin-outs for
TIRTL added.

More detail on permanent
installations

Nov 2003

V2.2.0

Change to Mode Button operation.
Typographic corrections

May 2004

V230

Add compliance declaration
Delete reference to Lithium C cells

Add external GPS/GSM connector
labelling

Add solar power information

Update external housing
information

Oct 2004
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Description of Manual

This manual describes the installation, operation and
maintenance of The InfraRed Traffic Logger (TIRTL)
system.

The manual coversthe general theory of operation of TIRTL
and provides detailed information on the operation of the
application software used to control and monitor the
equipment.

The manual has been structured in away that leads the
novice user to a systematic accumulation of knowledge
regarding the use of TIRTL.

An Installation Reference Guide is included to assist the
reader in navigating to key sections. The Installation
Reference is particularly recommended to those readers
already familiar with the operation of TIRTL and isby no
means intended to be an exhaustive reference.

Thisrevision of the manua is compatible with TIRTL soft
V1.4.x. for both Personal Computer and Palm Handheld
PDA.

o
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1 Introduction

The Infra-Red Traffic Logger (TIRTL) is an advanced traffic
surveillance system that is non-intrusive and capable of
highly advanced functionality with features making it the
most flexible ITS product in the world today .

Figure 1 —TIRTL receiver incorporating GSM/GPS option.

1.1 Features
The features of TIRTL include:

Infra-red light detection system.

Non-invasive installation hidden from passing
vehicles.

Vehicle classification system based on axle counts,
axle separation, wheel widths and wheel sizeratios.
Speed measurement based on parallel beam breaks.

)
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Vehicle counting, classification, location, lane
identification and speed measurement for multi-lane,
bi-directional highways.

Date and time stamped traffic data logging including
vehicle count, classification, speed, direction, lane
and wheel base measurement.

Portable with fast and easy installation during the day
or night.

Ultra-low power consumption for battery or fixed
power installation.

Remote operation, monitoring and data transfer viaa
mobile modem or fixed line modem.

Supports SM S text, web page and datafile transfer.
Global Positioning System (GPS) location.

Excellent environmental performance and capable of
reliable operation in all weather conditions.

User friendly Personal Computer or Palm Handheld
based Graphic User Interface.

1.2 Applications

A single TIRTL may beinstalled in place of a number of
different traffic surveillance products. Additionally, TIRTL
may be used in ways not previously contemplated.
Applications include:

Advanced traffic detection including non-intrusive
vehicle counting, classification and speed
measurement.

Speed and red-light enforcement when connected
with a standard image camera.

Point-to-point speed and travel time enforcement.

o
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Tolling as the primary and secondary count and
classification unit.

Over height vehicle detection.

WIM system support providing vehicle count and
classification data, communications and data logging.
Remote monitoring of rural highways for vehicle
statistics and oversized vehicle detection.

Traffic density monitoring for real-time applications.
Closed roads, air-strips and track monitoring.

1.3 General Description

The Infra-Red Traffic Logger (TIRTL) counts, classifies,

determines the lane and speed of passing vehiclesusing a
novel light based technology. TIRTL is non-invasive and
operates in installations involving uni-directional and bi-

directional, multi-lane traffic with asingle system.

TITRL consists of transmitter and receiver units on opposite
sides of ahighway. TIRTL usestwo paralel and two cross
beams at below axle height to measure and classify passing
vehicles. The system has a speed measurement accuracy of
1% @ 120 mph and precisely measures the number of axles,
axle separation, wheel width and wheel width ratio to classify
vehicles.

The non-intrusive measurement techniques employed by
TIRTL reduces time and costs for installation, maintenance
and road repair. ASTIRTL isinstalled off the main highway
there isno need for lane closures improving the safety for the
public and service personnel.

TIRTL isdesigned to operate under extreme temperature
conditions of -40°F to +185°F and is resistant to sunlight,

o
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rain, hail, dust and fog. The main TIRTL enclosure and
associated connectors are rated to 1 P67.

TIRTL has alarge datalogging memory to record vehicle
information in atime and date stamped format. The datalog
may be downloaded at any time either locally or remotely via
avariety of modem options.

The system is web-enabled, it incorporates GPS functionality
and communicates with amobile modem or afixed line
modem to provide real time and historic traffic datafrom a
remote installation.

TIRTL has an RS232 interface to facilitate the connection of
a sophisticated Graphic User Interface known as TIRTL soft.
A version of the TIRTL soft is available for both a personal
computer running under the Windows operating system and a
Palm Handheld PDA. Using the TIRTL soft the user can
easily configure, monitor and download information to and
from TIRTL. Communication is provided through ASCI|
protocol and can be connected to a camerato enable traffic
enforcement, to an electronic variable message sign, to a
WIM controller and to awide range of TS products.

The ultra-low power consumption of TIRTL enables the units
to operate from fixed power, solar power or internal batteries.

TIRTL can beinstalled during the day or night and remain
hidden from passing traffic.

The many features and ease of use make TIRTL the most
flexible ITS product in the world today.

o
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1.4 International Compliance Declaration

1.4.1 Operational Temperature Declaration

All components used within TIRTL are industrial rated (-
40°F to +185°F) with the exception of the optionally fitted
GSM module (-4°F to +131°F). However for the purposes of
adherenceto all internationally applicable safety compliance
standards TIRTL must not be used in ambient environments
in excess of 154°F unless housed in a secondary enclosure.

1.4.2 Safety Warning

On no account should the top flat cover of TIRTL be
removed. TIRTL contains no user serviceable parts.

1.4.3 Infra-Red Transmitter Safety Statement

The infra-red LED transmitter used within TIRTL is
confirmed as &

“CLASS1LED PRODUCT”
in accordance with |EC 60825-1.

o)
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2 Document Key
2.1 Abbreviations

DC Direct Current

DTE Data Terminal Equipment

GPRS  General Packet Radio Service

GPS Global Positioning System

GSM Global System for Mobile communications

GUI Graphical User Interface

ITS Intelligent Traffic System

LED Light Emitting Diode

nc no connection

PDA Personal Digital Assistant

PIN Personal Identification Number

POTS  Plain Old Telephone System
SIM Subscriber Information Module
TIRTL  Thelnfra-Red Traffic Logger
WIM Weigh In Motion

2.2 Conventions
[talics Software Menus

2.3 References
[1] TIRTL command set listing

o
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3 Theory of Operation

A TIRTL consists of atransmitter and receiver pair. The
transmitter is the source of infra-red beams used to detect
traffic. The receiver detects disturbancesin the infra-red
beams caused by passing tires, and uses intelligent software
to produce vehicle classifications based upon the relative
timing of those events.

3.1 Vehicle Detection

The transmitter emits a beam of infra-red light from each
forward facing lens. These light beams overlap at the
receiver, such that the light from each falls over both of the
receiver’slenses. This beam overlap yields four different
paths of light from the transmitter to the lenses of the
receiver, two parallel beams and two crossed beams as
illustrated in Figure 2. As avehicle passes between the
receiver and transmitter, each wheel interrupts each of the
four beam paths.

e O

Figure 2 — TIRTL beam configuration.

Detecting the precise time each beam isinterrupted allows
the receiver to compute the velocity and lane of each vehicle
wheel asit passes.

It isimportant to note the alignment of the transmitter and
receiver unitsis critical and the beams traversing the highway
are set at aslow apoint as possible. This alows effective

o
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detection without interference from mud-flaps and other
features hanging from the main body of the vehicles.

3.2 Classification of Vehicles

There are anumber of different features of the wheel base of
road vehicles which may be used by intelligent softwarein
classification. Figure 3 illustrates some of these principles.

Direction of vehicle movement.

Axle spacing.

Axle count of 4
in 2 groups.

Beam height
above roadway
clear of vehicle

features such as
mud flaps

Figure 3 — Features of road vehicles.

Axle Count — The number of beam events alows a count of
the number of axles on agiven vehicle. Thisis useful for
discriminating between standard cars and trucks.

Axle Groups— The frequency of beam events allows an
assessment of groups of axles. Useful for discriminating
between vehicles with the same axle count.

o
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Axle Spacing — The duration between beam events allows a
measurement of axle spacing. Allows discriminating between
vehicles with the same axle count.

Whedl Size— A fine discrimination that allows vehicles with
very similar axle profilesto be further categorized by ratio
metric wheedl size variations.

Wheel Ratio— A ratio metric measurement of the leading
wheel size measurement (wheel A in Figure 3) divided by the
trailing wheel size measurement (wheel B in Figure 3). A
fine discrimination that allows vehicles with different wheels
front and back to be categorized.

Similar axle characteristics are grouped together to form
vehiclesthat are matched against vehicle classes. Classes are
defined by the user and grouped into a classification scheme.

o
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4 External Features

TIRTL traffic monitoring system is designed to operate asa
pair of units. A transmitter unit paired with a complimentary
receiver unit.

TIRTL transmitter and receiver are similar in appearance.
Figure 4 to Figure 6 and Table 1 detail the external features
of the TIRTL receiver unit. An identifiable external
difference between the transmitter and receiver is Comm Port
B is not present on the transmitter unit (item 9, Figure 6).

3b

2 —

3a

Figure 4— Front view of TIRTL receiver.

o
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Figure 5— Top of TIRTL Receiver without Sun Shield.

16

14
13

Figure 6— Rear of TIRTL receiver.
AN
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Table 1 -TIRTL exterior features.

Item Feature Description/Purpose
1 Top Sight Machined surface and alignment pin holes
Mount on the top of the sun-shield used for
accurate Optical Sight placement.

2 Top Mount Flat surface on the sun-shield used to fix
TIRTL unit under atripod or other
mounting device.

3a GSM & GPS | Fitted if the unit has the GSM/GPS option.

Antenna

3b GSM antenna | Fitted if the unit has the GSM option.

4 Lens Passage for the infra-red beams.

5 Sun-shield Used for portable applications to protect
against direct solar radiation exposure.

6 Mounting Boss | Four large mounting points used to secure
the unit to the sun-shield. Also used to
securely mount the unit in a permanent
installation.

7 Power 5 pin externa power connector and fixed

Connector line modem connection (when modem
option isfitted).

8 Comm Port A | 12 pin external communications connector
(typically RS232).

9 Comm Port B | 12 pin external communications connector
(typically RS232, receiver unit only).

10 Mode Button | Used to turn the unit on and off aswell as
guery its current operationa state.

11 Indicator LED | Conveysinformation regarding the current
operational state of the unit.

12 Battery Door | Accessto the battery compartment.

13 Bottom Mount | Flat surface on the base of the unit used to
fix TIRTL unit on top of atripod or other
mounting device.

14 Bottom Sight | Machined surface and aignment pin holes

Mount Position | on the base of the unit used for accurate
Optical Sight placement.
15 Housing Robust 5mm thick cast aluminium.
16 Battery Door | Unscrewed to gain access to the battery
Screws compartment and the SIM card.
o)
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5 Installation Reference

Theinstallation procedure for TIRTL centers around the
Installation Reference illustrated in Figure 7 for the PC based
application and Figure 8 for the Palm Handheld application.
The Installation Reference acts as a guide for the experienced
user to locate detailed installation instructions for TIRTL
installation.

The Installation Reference assumes the user is deploying a
temporary installation however the reference also assists with
the establishment of a permanent installation.

5.1 Installation Equipment List
Table 2 —Installation equipment list.

Qty Item

1 | TIRTL transmitter unit.

1 | TIRTL receiver unit.

2 | Tripod & TIRTL mounting attachment.
1 | TIRTL serid cable.
2

2

TIRTL power cable (for external power).

Optical Sight.

24 | “C” cell Battery (for standalone power).

1 | PC running Windows OS or Palm Handheld loaded
with TIRTL soft.

1 | Angel Finder

o
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5.2 Reference Guide — Personal Computer
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{

- Assembly TIRTL to tripod
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ll
Ll
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L]

Position Transmitter

hl

f; .
. ) - Align TIRTL
Align Transmitter

Switch on TIRTL

L
h

- Align TIRTL
Switch on TIRTL
- Wait for Receiver Start-up

Align Receiver

__I_!
v [ _
Verify Alignment annect with TIRTLsoft
- Alignment screen
__I_!
A |

Update site information

Configure Site )
Upload to TIRTL receiver

| S

d

i

Update classinformation

Configure Class |
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I

- View Alarmsand Logs
- View TIRTL traffic screen
Check passing vehicles

Verify Classification

y

)
)
)
)
)
)
)
)

Section 7.1

Section6 & 7.2

Section6,7.2 & 7.3

Sections7.4t07.5

Sections7.4t07.5

Section 7.6, 84& 85

Section 8.6.1

Section 8.6.2

Section 7.7,8.3.22 & 8.3.3

Figure 7 — PC Installation Reference.

R
TIRTL
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5.3 Reference Guide — Palm Handheld

N\
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J

A
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| S

A
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Position Receiver
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Section6 & 7.2

I
I A

7

\.
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J
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Loosely direct Transmitter
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Section6,7.2& 7.3

y
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Align Transmitter

A
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A

Align Receiver

A

- Align TIRTL
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Figure 8 — Palm Handheld Installation Reference.
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6 Tripod Mounting

Figure 9 shows the manner in which TIRTL ismounted in a
temporary tripod installation. It istypical to mount TIRTL
such that it hangs below the tripod center. For most
installations this allows the infra-red beams to be located
within 2 in. of the road surface. The figure shows how the
tripod fitting is screwed into the sun-shield aperture (1). Once
fitted to the tripod the body of TIRTL may betilted and
rotated for alignment purposes using the tripod gimbal joint
(2). The gimbal may be locked in place using the locking
screw of the tripod mount (3).

Figure 9 — Tripod installation.

Figure 9 also shows the manner in which the Optical Sight is
fitted to the top of TIRTL sun-shield (4). The Optical Sight
fitsinto the specially designed alignment holes located at the
bottom of TIRTL and also in the sun shield. The Optical
Sight isonly used during alignment and should be removed
after the processis complete. TIRTL unit must not be
transported with the Optical Sight fitted.
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7 Installation

7.1 Placement

The transmitter and receiver must be set up to meet the
following conditions:

The beams between the transmitter and receiver
should be 90° to the roadside (Figure 11).

For optimal operation, the distance between the
transmitter and receiver should be kept to a minimum.

7.2 Power Options

7.2.1 Cabling to fixed supply

Two Power Cables are provided with TIRTL. These cables
are used to provide fixed DC power to TIRTL units.

One end of the power cable has afive pin weatherproof
connector, the other end is unterminated to facilitate
connection into aclient’s power system.

Where the fixed line modem option has been included the
TIRTL receiver cable also incorporates the two PSTN
connections.

Table 3 describes the functionality of the unterminated ends
of the power cable.

o
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Table 3 — Power cable connections.

Description Function

Unterminated end with | Positive connection to a
brown insulation and 10V to 16V DC supply.

red shrink wrap

Unterminated end with | Negative connection to a
blue insulation and 10V to 16V DC supply.
black shrink wrap.

7.2.2 Battery Power

The ultra-low power consumption of TIRTL enables portable
operation with twelve “C” size batteries per unit. Thisis
particularly useful for temporary and remote installations
where fixed power isnot available.

A battery powered installation using standard alkaline “ C”
cell batteries would typically function for 7 days.

7.2.3 Solar Power

Due to the ultra-low power consumption of TIRTL itis
possible to power the units from asmall self contained solar
power system. The solar power system should provide the
regulation and control of the solar battery system. The solar
power system should provide aregulated supply to TIRTL
unit.

The solar power system must be able to continuously supply
1W for the transmitter and a maximum of 2.2W for afully
optioned receiver.

o
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The batteries within the solar power system should provide
sufficient storage capacity to enable TIRTL to operate
throughout the night.

Two solar power system are normally required per TIRTL
installation, one on each side of the roadway. However it is
possible to operate TIRTL from asingle solar power supply
if power is reticulated across the roadway within atransverse
subterraneous conduit.

The power to TIRTL unit from the solar power system is
reticulated using the standard TIRTL fixed power cables.

7.2.4 Power Connector Pin-out

The connections to the power connector of TIRTL are
described in Figure 10 and Table 4. The view of the
connector in Figure 10 is that seen when looking into the
power connector at the back of TIRTL.

The PSTN TIP and PSTN RING are connected if the PSTN
MODEM optionisinstalled. If the PSTN MODEM optionis
not installed these connections are not connected in the
TIRTL receiver.

o

et © 2004 CEOS Industrial Pty. Ltd. Page 30




User Manua V2.3.0

A
Figure 10 - Power connector as seen at the back of TIRTL

Table 4 - Power connector pin-out

Pin TIRTL TIRTL
Designator | Receiver Transmitter

1 PSTN Tip nc
2 -ve supply -ve supply
3 +vesupply | +vesupply
4 nc nc
5 PSTN Ring nc

o
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7.3 Communication

TIRTL has a number of flexible communication interfaces
for remote management of the units.

7.3.1 Fixed Line (PSTN or Leased Line) Modem

The optional fixed line modem enables TIRTL to be accessed
remotely by a standard telephone line. The modem may also
be used in leased line mode with the appropriate leased line
connector.

When present, the communication lines use two of the pins
on the external TIRTL receiver power connector.

The maximum data transfer rate is 56kbps downstream and
33.6kbps upstream.

See section 8.10 for PC controls and 9.16 for Palm controls.

For connectionsto the PSTN TIP and PSTN RING see
section 7.2.4.

7.3.2 GSM/GPRS Modem

The optional GSM/GPRS unit allows wireless access to
TIRTL receiver. This option requires an external antenna be
installed on the receiver.

The GSM option requiresa SIM card. A SIM card holder is
located in the bottom of the battery compartment and is
accessed by removing the screws holding the battery door in
place and removing all batteries.

The maximum data transfer rate is 9.6 kbps GSM operation
and 38.4 kbps for GPRS.

The PIN for the SIM is set under TIRTLsoft control.

o
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See section 8.10 for PC controls and section 9.16 for Palm
controls.

7.4 Alignment

The accurate optical beam alignment of TIRTL transmitter
and receiver pair iscritical to the operation of the system.

7.4.1 Alignment Requirements

LA |
$c

!B

90°

Figure 11 — Example TIRTL deployment.

A correct TIRTL deployment must meet all of the following
installation conditions:

TIRTL infra-red beams must be a 90° to the direction
of traffic.

A line (D) taken between the lenses on each TIRTL
must be parallel with the surface of theroad. This
may require the user to tilt TRTL to the side.

The height (C) of the beams above the peak of the
road surface must be no more than 2 in.

o)
TRt © 2004 CEOS Industrial Pty. Ltd. Page 33




User Manua V2.3.0

The height (A and B) of the beams above the edges of
the road must be equal, thisisimportant for roads
with large camber.

7.4.2 Alignment Using the Angle Finder

Together with optical positioning TIRTL alignment is
optimized by ensuring theline“D” of Figure 11is at the
same angle of inclination to vertical as the road surface. The
inclination of both the road surface and the TIRTL receiver
and transmitter is determined by the use of the Angle Finder
(seeFigure 12).

Figure 12 — Angle Finder positioned on top of TIRTL.

Place the Angle Finder on the edge of the roadway on aline
between the positions of the TIRTL transmitter and receiver
pair. Verify the body length of the Angle Finder is parallel to
the direction of traffic movement and read off the road
inclination to the vertical.

With the Optical Sight removed check the inclination of the
TIRTL transmitter and receiver by placing the Angle Finder
on the machined Optical Sight surface (see Figure 12). Verify

)
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the body length of the Angle Finder is parallel to the
direction of traffic movement. Verify the angle of inclination
of the TIRTL receiver and transmitter is equal to that of the
road surface. Adjust the inclination if necessary by loosening
the gimbal joint.

7.4.3 Alignment Using the Optical Sights

To facilitate the alignment process a custom made Optical
Sight is provided. The Optical Sight is mounted onto TIRTL
on amachined surface incorporating alignment pin holes.
One such mount position isillustrated in Figure 4, reference
1. InFigure 4 the Optical Sight position is shown on the top
of the sun-shield, which is generally the position used for
temporary installations. A second position islocated on the
bottom of the unit and is generally used in permanent
installations (Figure 6, reference 14).

Figure 13 illustrates the view through the Optical Sight.
Correct alignment is achieved by aligning the center of the
sight cross-hairs with the bright dot associated with the
Optical Sight on the complimentary unit.

The physical position of TIRTL is manipulated by loosening
the gimbal joint of the tripod and manipulating the TIRTL
body until the cross-hairs align correctly.

During night time the alignment is made easier by a second
person shining a flashlight through the Optical Sight of the
complimentary unit.

o
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Figure 13 — Optical Sight view.

Noteit is not necessary to have the cross-hairs horizontally or
vertical aligned. The alignment process only requires the
center of the cross-hairsis centered correctly.

7.5 Mode Button and Indicator LED

The button and LED combine to allow the user to turn
TIRTL unit on and off. If connecting power from cold
TIRTL will automatically begin booting when power is
applied. This feature allows the unit to power on
automatically during atotal power outage.

Power Off — Do not remove power from TIRTL until
the power down sequence has completed. When the
unit ison and fully operational, press and hold the
button for at least six seconds to turn TIRTL unit off.
The LED will give three flashes in quick succession
every two seconds until it has completed shut down
(approximately 15 seconds).

Power On — When the unit is off and still connected
to power, briefly press and release the button. While
the unit is booting the LED will flash once every two
seconds. When the boot cycle is complete
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(approximately 1.5minutes) the LED will flash once
every 30 seconds indicating the unit is fully
operational.

Setup Mode — Thisis a non-user mode that may be
encountered if during power up or when fully
operational the mode button is held for more than 3
and less than 6 seconds. In Setup Mode the LED
flashes with a 50:50 duty cycle. To exit Setup Mode
briefly press and rel ease the mode button to return to
the fully operational state. Then follow the standard
procedure sequence for TIRTL power down.

7.6 Serial Communications

TIRTL is provided with asingle customized Serial Cable
used to provide RS232 seria connectivity into the receiver.

The serial cable with a 12 pin weatherproof connector plugs
into the center TIRTL connector, or Comm Port A, at the rear
of the receiver. The other end of this cable isterminated with
afemale DB9 connector wired with a standard DTE type pin
out.

The Palm Handheld requires an additional cable to connect
between the DB9 female and Palm connector.

TIRTL supports two types of connection protocol (see also
section 8.4.1):

Serial using raw RS232 for communication.

PPP which adds extra functionality over the RS232
link including error correction, addressing and
multiplexing.

All communications with the receiver use an ASCII based
command set. This allows the user to access all the
functionality of TIRTL unit viaasimple terminal program,
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such as HyperTerm. A complete description of each
command is provided in reference [1]. However, the most
user friendly technique for communication with the system is
by using the Windows or Palm Handheld based “ TIRTL soft”
graphic user interface (section 8 and section 9 respectively).

7.6.1 Serial Communications Settings

The serial communication setting for the laptop computer or
the Palm Handheld are detailed in Table 5.

Table 5 — Communications settings.

Function Setting
Bit Rate 300 to 115.2kbps
(default 19.2kbps)
Data Bits 8
Parity None
Stop Bits 1
Flow Control | Hardware

7.6.2 Serial Port Connector Pin-out

The connection to the seria port connector of TIRTL are
described in Figure 14 and Table 6. The view of the
connector in Figure 14 is that seen when looking into the
RS232 connector at the back of TIRTL.

o
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Figure 14 — Comm Port A and B connectors as seen at the

o)
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back of TIRTL
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Table 6 — Comm Port A and B connector pin-out

Pin TIRTL Receiver
Designator | Comm Port A and B
A CD
RD
C TD
D DTR
E GND
F DSR
G RTS
H CTS
J n.c.
K n.c.
L n.c.
M n.c.
Body shield

o
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7.6.3 Antenna Connection for Permanent
Installations

For permanent installations the TIRTL sunshield is removed
and the unit isinstalled upside down on the flat cover plate.
In this position it is not possible for the GPS/GSM/GPRS or
GSM/GPRS only antennasto be directly attached to the
TIRTL body. Additionally for permanent installations, as the
units are left unattended for extended periods of time, TIRTL
islocated in an external housing to protect the alignment of
the equipment and secure the installation against vandalism.
This requires that the antennas are mounted on a nearby pole
with RF cables providing the connection to the TIRTL
receiver. To facilitate the connection to the external antenna
TIRTL isequipped with 1 or 2 (depending on the options
fitted) SMA RF connector mounted to the side of the body.
The position alocation of the connectorsis given in Figure
15.

GSM/GPRS Connector

GPS Connector

Figure 15 - RF Connector Positions

o
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7.7 Alarms

The receiver provides a number of alarmsto indicate adverse
conditions. The alarmsinclude the following:

Beam levels degraded

Beams blocked

Beams not aligned

Low internal battery voltage

External power lost

Real time clock battery low

No GSM/GPRS coverage

Invalid GSM/GPRS SIM PIN

GSM SIM card missing

Vehicle log space low

Site information configuration file error
Classification scheme configuration file error
Classification software configuration file error
Traffic conditions type not supported by this unit

Classification traffic conditions configuration file
error

L og subsystem configuration file error

The receiver can be configured to output any alarm when it
changes state. The state of each alarm may also be queried
using the TIRTL soft GUI (section 8.7.2).

o
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8 PC Based TIRTLsoOft.

TIRTL soft provides an intuitive GUI to TIRTL. The GUI has
aclear and comprehensive presentation that allows areal
time view of traffic events.

8.1 Operating System Compatibility
TIRTL soft operates under all of the following operating
systems:

Windows XP

Windows 2000

Windows 98

8.2 Starting the Application

TIRTL soft isinitialized by using afile navigation program,
such as Windows Explorer, to locate the application in the
host computer’s memory and double clicking on TIRTL soft
executable.

Alternatively the application may be initialized using Run
under the Windows Start menu and browsing to the file
location of TIRTLsoft.

8.3 TIRTLsoft Overview

This section provides an overview of the TIRTL soft GUI and
general functionality of TIRTL soft application.

Figure 16 gives abroad view of the TIRTL soft GUI.

o

Fart © 2004 CEOS Industrial Pty. Ltd. Page 43




——

Fi= Wi=w Tl Opions Help

S inkmgion  Classivabon Sohame ‘

[ _Saduz
Garctd | o | Logaing | Hoshies |

Oniine

T

Avtorarod Tacks Disablad

Figure 16 — Broad view of TIRTLsoft.

Conrecced 0:04.59

e P 5 2
- - — = Az Sewal Mo A=_CEOS_ 046
L %ﬁﬁ:ﬁhr iﬁ’;ﬂm = Time 1 41 Fii
= Atk Spacing D S0 IE2004
beid Bl Sacig =1L, Reamlevslz > & 3 3
S etar yon Shist viahicks L el i ol

Ik K [} ot Wl | |

B it T i Shut Tarirg e Battery E£ 125Y e DOY

e Tyao dudes Truck oo Gus Twm éinls Tnak o1 Bugr £

|= Tripetode Tiock of Bug  Thies s Teek of Eu: Ta Sesial No.: T=_CEOS_ 148

Class Koy 4 Tn Tempesabme: 72°F
Clags Tip= Leer Disfred Te Bablery: B 1268 Ine DOY
= Wekicks Fatare:
= Patiem 1 - -
Win Mo, fudex 3 v Tralfaz
Mai. Mo Ak 3
Hi Ml e oo0z17T et
Har N
gy VehdeOes Toeed Tie | Bk | WreslBae
p'nl SIED:I 1 Skhovt Wehicle 47.3 mph 1 T I . TR EE I:I
el Fla 1 fhect Wehicls E3.8 mph 17 & SR ER
Qe 1 Skhort Wahicla E0.3 I'Fh. 4 3 I . &0t

[ Fourfada Tiuck Foliee T 1 #hort Wahicla ak.2 mph AT H wE0

i Thies fe Aliodsed Thizs fsde Afcuiated 1 =hoct Vehicle 8.3 =ph 14Tz z =.ZHee

e P dude Srfdsted Froupy éwle Srticad shed 1 #aper Fehicls 47.7 mph 5:47: B =LY

e P fsda dotic ulated] Fie e o il ] 1 Zhoct Vehicls +8.1 mph H = z T.Tlic

o Cin Al Aioulted G Aed e At Lisbe d 1 &horn Vehlcle E¥.1 mph 4TI 4 S. 60

i B Dbk B Double 1 fhoct Vehicle EG.§ mph Y E .8

[ Dotk Foad Tiam Db Foad Tian i i:: :"mci: ﬁ: ::1: LA : ; ::::

v Tk Fioad Tran Trgk Aoad Tran I Shewk Tewiw 0.0 aph ; 140203 a 1. 028 fol
F’i‘.ﬁ*ﬁi&m‘gi E0LE mph 2 lE:dBI0E . ¥ gizdc ™
sy Task Loa |
ARSI B AT 05 B - Cormecing
TAGM B AT 2 - Cormecied
TAIR/ZNM B-43 36 Ab - Siln Informalion rereder comoinied
[IE/ZI04 B 43 48 A Olasdlcalion Schama !

A :_l_I




8.3.1 Configuration Editor

The configuration editor is provided to create and edit structured files
used to configure the operation of TIRTL receiver. It islocated on the
left hand side of the main application area.

There are two tabs associated with the Configuration Editor window,
entitled “ Site Information” and “ Classification Scheme”. Detailed site
and classification information must be configured in the receiver for it
to successfully detect and classify vehicles. Definition of the site and
classification information is entered with the Configuration Editor
window.

Site Information

The number of lanes and their direction and optionally the site layout
dimensions (detailed in Section 8.6.1).

Classification Scheme

A classification scheme containing information used to discriminate
between vehicle classes. Optional field used throughout the
classification window allows fine differentiation between similar
vehicle profiles (detailed in Section 8.6.2).
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8.3.2 Status

The Status panel shows the operational status of TIRTL (Figure 17).
The Status panel islocated in the top right section of GUI window.
The panel is segmented into four different tabs:

General
Alarms
Logging
Modules

The Status panel can be shown/hidden by selecting Status and Alarms
from the View pull down menu.

The Status panel can be activated/deactivated by selecting the check
box in the top left corner of the Status panel.

Details of the contents of tabsis contained in the following four
sections.

o
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8.3.2.1 Status— General
Figure 17 illustrates the Status panel with General tab selected.

[[™ Statug
General ]AIarms] Logging] Modules]

Rx Serial No.: |Rx_CEOQS_04B
Time: |4:48:05 P4
Date: | 27/06/2004
Beam Levels:| 2 &5 3 3
Rz Temperature: |72°F
Rx Battery: Ext: 125Y  Int: 0.0V

Tx Serial No.: |Tx_CEOS_04B
Tx Temperature: |72°F
Tx Battery: Ext: 125Y  |nt 0.0%

Figure 17 — Status panel — General tab.
Details of the Status— General panel include:

Serial number — Unique serial number of the transmitter and
thereceiver.

Time — Current time set in the receiver.
Date — Current date set in the receiver.

Beam Levels— Amplitude of the four beams at the receiver.
Thisisthe sameinformation as displayed on the View
Alignment form under Tirtl pull down menu.

Temperature — Temperature in the receiver and transmitter.

Battery — Internal and external battery voltages at the receiver
and transmitter.

The date and time are updated every five seconds, all other
information is updated every twenty seconds.

o
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8.3.2.2 Status- Alarms
Figure 18 illustrates the Status panel with Alarms tab selected.

v Status

General Alams l Lnggingl Mndules]

# Beam levels degraded ~
Beams blocked

# Beams not aligned

& Low battery woltage w

(" Show Active ¢ Show All

Alarm Name: Beamsz blocked
Current State:| On
Last Change: 17:3717 28/3,/2003
Details: | Channels chl ch chlx ch2s

Figure 18 — Status panel — Alarms tab.

The Status— Alarms panel displays the current status of alarmsin the
receiver (Figure 18). The Alarms panel is located in the top right
section of GUI window. See section 7.7 for acomplete list of alarms.

During normal, error free operation, all alarms are inactive and
displaying green. Active alarms are displayed in the upper window in
red.

Specific details of each alarm are displayed in the lower window when
an active alarm is selected from the list in the upper window of the
panel (select by using the mouse/cursor).

The radio buttons between the Alarm panel windows enable the user to
view al alarms, or only those alarmsthat are currently active (red).

Alarm status information is updated every twenty seconds.
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8.3.2.3 Status- Logging
Figure 19 illustrates the Status panel with Logging tab selected.

v Status
Genelal] Alarms  Logding ] Modules]
Log Space: 202 Mb 39% free

VYehicle: Ensbled
Alarm: |Enabled

Beam Event: Dizabled
System: Enabled

Figure 19 — Status panel — Logging tab.

The Status- Logging panel shows the following details

Log Space — Capacity and amount of free log space as a
percentage of the total on the receiver.

The Enabled/Disabled status of the four different logging
options, namely, Vehicle, Alarm, Beam Event and System. The
Enabled/Disabled status may be changed through Tirtl pull
down menu (see section 8.7).

Logging status information is updated every twenty seconds.
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8.3.2.4 Status- Modules
Figure 20 illustrates the Status panel with Modules tab selected.

¥ Status |

General | Alams | Logging  Modules

GSM Module: Fitted
Power: |On
Signal Strength: [E4%

POTS Module: |Fitted
Power: |0ff

GP5 Module: |Fitted
Power: |On
Latitude: |37 45" 251707 5 [V]
Longitude: [145° 4' 12.067" E V]

Figure 20 — Status panel — Modules tab.

The Status- Modules panel allows access to information relevant to
optionally fitted modules within TIRTL.

When the GSM module isinstalled the power on/off status and
the signal strength is indicated.

The POTS modul e option provides power on/off status.

With the GPS module installed TIRTL provides power on/off
status and the geographical location of the TIRTL receiver in
degrees, minutes and seconds. A “V”, “1” and “U” in brackets
after the latitude or longitude representsvalid, invalid and un-
initialized respectively. Where un-initialized implies the GPS
receiver has not obtained a valid reading since power up.

o
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8.3.3 Traffic

The Traffic panel provides ascrolling list of the classified traffic
(Figure 21). The Traffic panel isintended to be used to verify correct
operation of TIRTL after set up. The Traffic panel islocated in the
center right side of the GUI window.

The Traffic window is comprised of a number of columns that may be
used to verify correct operation. These include:

Vehicle Class— Displays the classification name of the
recorded vehicle.

Speed — Measured speed of each respective vehicle.

Lane — Displays the lane number of each respective vehiclein a
multi-lane deployment.

Time — Time stamp of the record.
# Axles— Number of axles detected.
Whed Base — Recorded distance between front and back axles.

Above the Traffic window a vehicle counter has been provided to aid
traffic volume measurement.

The Traffic window can list up to one thousand vehicles. Once the
capacity of thelist is exceeded the oldest entry is discarded with every
new vehicle record.

o
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v

000217

Wehicle Class

1 Short Vehicle
Short Vehicle
Short Vehiecle
Short Wehicle
Short Vehicle
Short Vehicle
Short Vehicle
Short Vehiecle
Short Wehicle
Short Vehicle
Short Vehicle
Short Towing
Short Vehicle

I I e e e e e e

Reset

Speed
47.32 mph
53.8 mph
E0.3 mph
43 Z mph
42.3 nmph
477 mph
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Figure 21 — Traffic panel.

The Traffic panel may be shown/hidden by selecting Traffic from the

View menu.

The Traffic panel may be activated/deactivated by selecting the check

box in the top left corner of the Traffic panel.
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8.3.4 Task Log

The Task Log window contains a history of activities that have
occurred since TIRTL soft application was started (Figure 22). The
Task Log islocated in the bottom right side of the GUI window.

The information that appears in the task log is the same as that written
to the System log file. Operational errorswill also be displayed in the
Task Log window.

Taszk Log

9742003 10:31:35 Ak Connecting...
9742003 10:31:40 4M ;. Connected.
/42003 10:34:38 Ak - Dizconnecting. .
9742003 10:34:38 &M Dizconnected.
/42003 10:35:25 4 - Connecting...
9/4/2003 10:35:25 AM : Connected.

/42003 10:36:20 A8 - Classification Scheme transfer completed.

Figure 22 — Task Log panel.

The Task Log panel may be shown/hidden by selecting Task Log from
the View pull down menu.
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8.3.5 Status Bar

The Status Bar is displayed at the bottom of the main application area.
It shows the current status of time consuming activities, such asfile
transfers. The fields of the status bar are:

Online/Offline — Displays the connective status between
TIRTL and TIRTL soft application.

Configuration file transfer — Displays the progress of any
configuration file transfer that is underway.

Log file reception — Displays the progress of any c log file
reception that is underway.

Automated tasks- Displays the status of the automated tasks
subsystem while in progress. Thisincludes the task that is
underway and the time of the next scheduled batch of
automated tasks.

Connected — Displays the el apsed time since the TIRTL soft
application first went online with the TIRTL receiver.

o
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8.4 Communications Connectivity

8.4.1 Connection Types

In order to configure and interrogate TIRTL it is necessary to establish
acommunications session viathe RS232 link.

Two connection types are supported:

Serial (RS232) — serial communications uses raw RS232 to
communicate with the TIRTL receiver.

PPP — adds extra functionality to a standard RS232 link
including (error correction, addressing, multiplexing).

Communication parameters are set in the connection dialog window by
selecting Connection Options from the Options menu.

i~ -1

Connection Options

Connection Type
" PPP

| [

o Direct Serial

[COM1 v|  Configure...

Connection O ptions

Reconnect attempts: |7 ill

[v Feconnect if connection lost

Q. | Cancel

Figure 23 — Connection Options form.
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From this dialog window, the user can configure:
The communication type to either PPP or direct serial.

Parameters associated with the connection type. See also
section 7.6 for RS232 settings.

An option isincluded to auto-reconnect should the connection
be dropped. The number of attempts to reconnect may be set to
any number between 0 and 9999.

8.4.2 Connection Status

The connection status of TIRTL to TIRTL soft application is viewed
from the Status bar at the bottom of the main application window. The
followingisalist of terms used to describe the current connection
status of the application:

Disconnected — The application is not currently connected with
TIRTL unit.

Connecting — The application is currently initiating a
connection to TIRTL unit.

Connected — The application currently has a connection with
TIRTL unit.

Disconnecting — The application is currently terminating the
connection to TIRTL unit.

Reconnect — A connection attempt has failed and the
application is waiting to make another connection attempt.

o)
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8.4.3 Online & Offline

Some features of the TIRTL soft application require it to establish a
connection automatically (see Section 8.8). Because of this, a
distinction is made as to whether a connection was established
automatically or at the user’s request.

The Online/Offline status of the system may be viewed from the Status
bar located at the bottom of the main application window.

The following terms are used to make a distinction between Online
and Offline.

Online— The application is currently connected to TIRTL unit
at the user’ srequest. The user may interact with the TIRTL
unit in this state. When Online the user is responsible for
terminating the connection.

Offline — The user cannot interact with the TIRTL unit. The
application may be connected to the TIRTL unit due to an
automatic connection, in this case, the application is
responsible for terminating the connection.

To establish an Online connection to the TIRTL unit, or to use an
existing connection, select Go Online from the Tirtl menu.

To inform the application that you are finished with a connection,
select Go Offlinefrom the TIRTL menu. If the application is not using
the connection, it will disconnect immediately, otherwiseit will
disconnect when it is finished.

If the user performs an action that requires the application to be
Online, the dialog shown in Figure 24 will query the user if they wish
to go Online.

o
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GoOnlinez ]

<
'-\.') ou are nok currently online, do you wish bo go online?

Yes i [e} |

Figure 24 — On-line query box.

8.5 Alignment Verification

The Alignment screen graphically illustrates the current strength of the
four beams at the receiver, as shown in Figure 25.

In order to view the alignment the application must be Online,
Automated Tasks must be disabled, and no file transfer (configuration
or log) may be occurring with TIRTL receiver.

The Alignment screen may be displayed by selecting View Alignment
from Tirtl menu.

The Alignment screen is designed to be used during the set up of
TIRTL. Each of the wide columns represent infra-red light, measured
in relative units, that is transmitted by the TIRTL transmitter and
received by the TIRTL receiver. The optimal alignment of the
transmitter and receiver isrepresented by the 4 columns being of equal
number of units at as high avalue as possible. In practise the absolute
level, and therefore the height of the columns, is highly dependent on
environmental conditions. That is, if the units are operating in adverse
weather conditions the received light will be less and therefore the
column height will be reduced.

Typically beam intensity levels of between 40 and 50 units are
required for best operation over 2 to 4 lanes, assuming TIRTL units are
within 6 %2 feet of the edge of the road.

o
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The intensity of all four beams should ideally be within 3 units of each
other.

Figure 25 — Alignment screen.

8.6 Configuration Editor Details

The configuration editor is used to create and edit structured files used
to configure the operation of the TIRTL unit. It islocated on the left
hand side of the main application area.

There are two tabs presented within the Configuration Editor window,
entitled “ Site Information” and “ Classification Scheme”. Detailed site
and classification information must be configured in the receiver for it
to successfully detect and classify vehicles. Definition of the site and
classification information is entered in the Configuration Editor
window.

Each panel in the editor consists of two main sections;
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Tree— Theleft hand portion of the editor contains atree of all
the entries in the currently open file. The tree may be expanded
by clicking on the “H” symbol and contracted by clicking on
the“E” symbol. Thistree also shows how the entries relate to
each other.

Value List — theright hand portion of the editor contains alist
of the values associated with each entry in the file. Each value
may be edited by clicking on the item and entering a new value
using the options provided (text field or drop down list).

Configuration files may only be exchanged with the TIRTL unit while
the application isOnline.

8.6.1 Site Information

The Site Information contains parameters specific to the operational
location. The Site Information panel is located in the Configuration
Editor panel under the Site Information tab. A view of the Site
Information panel is shown in Figure 26. Parameters include:

Number of left and right bound lanes— This allows the unit to
accurately learn the lane positions.

Use Crossed Beams — Enable/disable the use of the crossed
beam information. When the units are positioned less than 20
feet apart the crossed beams become invalid and must be
disabled.

Traffic Conditions— A field not modifiable by the user.

Site Layout — Setting the parameters under this section prevents
the receiver from learning the position of each lane, allowing it
to immediately classify vehicles.

This optional information specifies the distance from the TIRTL
transmitter and receiver to the road edge, the average width of
each lane and the width of the median strip for adua highway
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installation. If there is no median strip then this parameter is set
to zero.

When not set TIRTL learns the lane positions by knowing the
number of lanes and devel oping a histogram of vehicle
distances from the receiver.

L
Site Information | Classiication Schems |

Mame ‘alue
Site Mame Ring Road Greensbouraug
Mo, Left Bound Lanes 2
Mo, Right Bound Lanes 2
Use Croszed Beams tiue
Traffic Conditions Drsfaul
- Usze Site Layout Info. falze

R« Distance From Road 3.3
Tx Distance From Road 33
Awesage Lane Width 10.0

Median Strip Width 300

Figure 26 — Site Information panel.

Site Information files may be created, opened, saved and saved under a
different name by selecting the corresponding entries under the File
menu.
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Eg. File® SteInformation® New.
® Open...
® Save
® SaveAs...

The Site Information scheme may be transferred to TIRTL using Tirtl
pull down menu and selecting:

Stelnformation? Send Site Information.

The Site Information scheme may be transferred from TIRTL using
Tirtl pull down menu and selecting:

Stelnformation? Receive Ste |nformation.

In this way an existing scheme may be uploaded from TIRTL,
modified in the Configuration Editor — Site Information panel and the
modified scheme downloaded back to TIRTL.

8.6.2 Classification Scheme

The Classification Scheme panel is located in the Configuration Editor
panel under the Classification Scheme tab. A view of the Classification
Scheme panel is shown in Figure 27.

A classification scheme contains the detailed information needed to
classify vehiclesinto one or more vehicle classes.

User modifiable fields may be accessed within the Classification
Scheme by clicking on the Name field.

Each scheme may be named to allow easy future reference .

A scheme allows the absolute maximum axle and axle group spacing
to be specified for the entire scheme (specified in decimal feet).
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Each vehicle class has associated with it one or more vehicle patterns
and the vehicle class may be allocated an easily identifiable number
and name.

A classification scheme contains a series of patterns based upon
parameters associated with vehicle axles. Each pattern containsa
number of parameters that uniquely describe avehicle. Generaly the
Classification Scheme moves toward finer and finer detail asthe
parameters of a particular vehicle class are presented down the
Classification Scheme window.

Parametersinclude:

Number of Axles—Minimum and maximum number of axles
that a matching vehicle may have.

Number of Axle Groups— Minimum and maximum number of
axle groups that a matching vehicle may have. An axle group is
aseries of axles, where no more than 7 feet separates each axle.
This allows the user to be more specific about how the axles
within avehicle are distributed, without having to specify the
distance between each axle pair.

Axle spacings — minimum and maximum spacing between each
axle. Thisalowsthe user to enter detailed patterns,
distinguishing between vehicles having similar axle
configurations (specified in decimal feet).

Wheel Sizes— Allowsfine differentiation of vehicle classes
that have very similar axle characteristics. The absolute wheel
size within TIRTL is alearned parameter, the average of which
isnormalized to 1 within the current wheel base class. This
modifiable parameter givesthe user the ability of
differentiating wheel sizes measurably outside the average for
this wheel base. For example, by specifying a minimum
normalized wheel size of 0.97 and a maximum of 1.03 all
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vehicles with awheel size greater than +3% will not be
classified within this class.

Wheel Ratios— Allows fine differentiation of vehicle classes
that have very similar axle characteristics. The Wheel Ratio is
theratio of front wheel size to back wheel size (in that order).
Therefore aWheel Ratio of >1 represents a vehicle with a
larger front wheel with respect to the back wheel. A Wheel
Ratio of <1 represents a vehicle with asmaller front wheel with
respect to the back whesl.

Vehicle Patterns may only be added to vehicle classes of type User
Defined.

Entry of each of these parametersis optional. If a parameter is not
entered it will not be used to match against detected vehicles. This
enables the user to enter as simple or complex scheme as necessary.
However, all entered parameters must be satisfied for a match.

Example: Figure 27 illustrates a classification scheme entry that is
taken from the AustRoads94 scheme. It specifies a vehicle class named
‘Three Axle Truck or Bus with aclass number of 4. This class will
match all vehicles with exactly 3 axles. The axle must be separated
into exactly 2 axle groups.

o
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o
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Figure 27 — Classification Scheme panel.

Configuration Editor
Site Information  Claszsification Scheme l
M ame Walue
Schemns Mamne \Listh 0adz94
b aw. Axle Spacing 3281
M ax Group Spacing B89
- Wehicle Clazzes
+ Short Vehicle Short Vehicle
+ Short Towing Short Towing
+ Twofule Truck or Bus Two Axle Truck or Bus
= Three Axle Truck or Bus  Three Axle Truck or Buz
Clazs Mumber 4
Clazs Type dzer Defined
- Wehicle Patters
= Pattern 1
bin. Mo, Axlez 3
Maw. Mo, Aeles 3
kin. Mo, Group 2
Max. Mo, Group 2
Auxle Spacings
Wheel Sizes
Wheel Ratioz
+ Four Asle Truck Four Asle Truck
+ Three Axle Articulated Three Aule Articulated
+ Four Aule Aticulated Four Axle Articulated
+ Five fule Articulated Five fule Aticulated
+ SiwAxle Articulated Siw Axle Articulated
+ B Double B Double
+ Double Road Train Double Road Train
+ Triple Road Train Triple Road Train
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When a detected vehicle matches more than one vehicle classin the
scheme, the first match in the ordered list will be used. The user must
ensure vehicle classes are in the appropriate order to achieve the
intended results.

Example: A classification scheme has two vehicle classes entered in
the following order:

class'A’ — 2 axles, axle separation of 3.3 t08.2".
class'B’ — 2 axles, axle separation of 5’ 109.8'.

A detected vehicle with 6 Y% ft. axle separation will match both classes,
however it will be classified by TIRTL asclass‘A’ because it appears
first in the classification scheme.

The classification scheme editor not only allows you to alter
information, it aso allows you to add and remove items to/from the
tree. The types of items which may be added/removed in this fashion
include:

Vehicle Classes
Vehicle Patterns
Axle Spacing
Wheel Sizes
Wheel Ratios

New items may be added by right clicking on the appropriate item in
the tree and selecting Add from the popup menu.

Items may be removed from the tree by right clicking on them and
selecting Delete from the popup menu. As a precaution., the user will
be prompted to confirm all deletions.
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Example: A new vehicle class may be added to the scheme by right
clicking on the Vehicle Classes entry and selecting Add Vehicle Class
from the popup menu.

Example: An Axle Spacing may be removed by right clicking on the
axle spacing and selecting Del ete from the popup menu.

A Vehicle Class may be moved up or down in the tree by right
clicking on it and selecting Move Up/Down from the popup menu, this
alters the precedence of the vehicle classin the classification scheme.

Classification Scheme files may be created new, opened, saved and
saved under a different name by selecting the corresponding entries
under the File menu.

Eg. File® Classification Scheme® New.
® Open...
® Save
® SaveAs...

The Classification Scheme may be transferred to TIRTL using Tirtl
pull down menu band selecting

Classification Scheme ? Send Classification Scheme.

The Classification Scheme may be transferred from TIRTL using Tirtl
pull down menu and selecting

Classification Scheme ? Receive Classification Scheme.

In thisway an existing scheme may be uploaded from TIRTL,
modified in the Configuration Editor — Classification Scheme panel
and the modified scheme downloaded back to TIRTL.
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8.6.3 Synchronize Time

The time and date information stored in TIRTL is used to time and
date stamp the classified traffic data.

When powering TIRTL unitsfor the first time it is necessary to update
TIRTL time and date information.

The TIRTL clock has a dedicated battery that isindependent of the
main twelve “C” cell battery set. The clock therefore retains the
current time and date when main power system or battery power is
removed. The clock battery has an average life of 10 years.

The date and time is set through a Tirtl pull down menu by selecting
Set Date/Time.

Select Date & Time

[w ze current PC Date and Time

k. Cancel

.................................

Figure 28 — Date and Time dialog box.

In the date/time dialog box it is possible to synchronize the TIRTL
time with the PC time.

It isalso possible to set adifferent time to the PC by unselecting the
Use current PC Date and Time box and manipulating the scroll arrows
associated with each date and time field.
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8.7 Logging

This section describes the retrieval and maintenance of log files on
TIRTL unit.

Logging interactions with the TIRTL receiver requires TIRTL soft to
be set Online and the Automated Tasks to be disabled (Section 8.8).

The TIRTL receiver contains a software subsystem that is responsible
for al datalogging. There are four types of datathat can be logged:

Vehicles—All vehicles successfully classified by the receiver.
Vehicle datalogged includes time, speed, direction, lane,
number of axles, vehicle class number and name.

Alarms— Changes in the state of any alarm condition,
including the time of occurrence.

Beam Events— The raw beam events before they are used in
vehicle classification. Information includes beam number,
beam event type (break or make) and time stamp.

System — System events that can be used for troubleshooting.

The downloaded vehicle datais binned into comma separated value
(.csv) files based on the time interval specified in the various logging
options specified in the following sections.

When downloading alog fileit is possible to abort the operation by
accessing the Cancel Log File Download through the Tirtl drop down
menu.

8.7.1 Vehicle Logging

Vehicle logging options may be configured from the Log Options form
shown in Figure 29. Thisform may be accessed by selecting Log
Options from the Options drop down menu.

Log Directory — The default directory used when the user
retrievesalog file. It is aso the directory used by the
AN
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Automated Tasks subsystem. The application log file is also
placed in this directory

Vehicle Log Format — Allows the user to select which
components of the classified vehicle data is downloaded by the
application by selecting the appropriate boxes.

Log Options

Log Directony

| o

Yehicle Log Format

v Lane [v *wheel Baze
[w elocity [v Clazz Number
[v Aule Count [v Clazs Mame

[ Estended Data For Yerification

Ok

Figure 29 — Log Options form.

Extended Datafor Verification may be selected where the download of
extended parameters used for video confirmation are necessary.

Each type of vehicle logging may also be independently controlled by
selecting the corresponding entry under the Tirtl menu.

eg. TIRTL® Vehicle Logs® Receive Vehicle Log
® Clear Vehicle Log
® Enable Vehicle Logging
® Disable Vehicle Logging
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The user is asked if they want to clear the retrieved log entries from
TIRTL receiver after they have successfully downloaded the
information to the PC.

8.7.2 Alarm Logging
For alist of monitored alarm conditions see section 7.7.

The Alarm log may also be controlled by selecting the corresponding
entry under the Tirtl menu.

eg. TIRTL® AlarmLogs ® Receive Alarm Log
® Clear AlarmLog
® Enable Alarm Logging
® Disable Alarm Logging

The user will be asked if they wish to clear the retrieved log entries
from the TIRTL receiver after they have successfully downloaded the
information to the PC.

8.7.3 Beam Event Logging

The Beam Event log may also be controlled by selecting the
corresponding entry under Tirtl menu.

eg. TIRTL® Beam Event Logs ® Receive Beam Event Log
® Clear Beam Event Log
® Enable Beam Event Logging
® Disable Beam Event Logging

The user will be asked if they wish to clear the retrieved log entries
from TIRTL receiver after they have successfully downloaded the
information to the PC.
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8.7.4 System Logging

The System log may also be controlled by selecting the corresponding
entry under Tirtl menu.

eg. TIRTL® System Logs ® Receive System Log
® Clear System Log
® Enable System Logging
® Disable System Logging

The user will be asked if they wish to clear the retrieved log entries
from the TIRTL receiver after they have successfully downloaded the
information to the PC.

8.8 Automated Tasks

Automated Tasks allows the user to schedule a set of tasks to occur at
regular intervals. At the time of the next scheduled tasks, if TIRTL is
not already connected, the TIRTL soft application automatically
connects to the TIRTL receiver and the set of automated tasks are
initiated. Upon completion of all tasks the application disconnects
from the TIRTL receiver providing the user is not Online.

The timing of the automated tasksis set by thelocal time on the PC,
and not TIRTL time.

If the user selects Go Offline during a set of automated tasks that arein
progress, TIRTL soft will not disconnect from the TIRTL receiver until
the automated tasks have been completed.

Automated tasks can be configured by selecting Automated Tasks
Options from the Options menu (Figure 30).
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The Automated Task Options query box allows the user to specify a

number of different actionsincluding:
The frequency of each task.

Whether to auto-synchronize the TIRTL clock to the PC

system clock.

Enable the download of vehicle log files. A secondary optionis
to “Bin” the vehicle datainto *.csv files at an interval specified
in the drop down box. Alternatively a single check box is
availableto “Bin” the dataon adaily basis.

Enable the download of Alarm Log Files.

Automated Task Options

Iv Download Yehicle Log Files

Bin Interval: o

[v Create Daily Log File

[v Download Alamn Log Files

Connect Every: Im

| Supnchronize TIRTL Date and Time with PC

v Bin Data After Download

o |

Cancel |

Figure 30 — Automated Tasks Options form.

o

=0x

rrr.  © 2004 CEOS Industrial Pty. Ltd.

Page 73




User Manua V2.3.0

8.9 TIRTL Reset

TIRTL may be reset by accessing the Reset Tirtl Unit available on
Tirtl ? Advanced pull down menu.

8.10 Control of Optional Modules

Optional modules that may be fitted to TIRTL include GSM/GPRS,
POTS and/or GPS.

Power control of the optional modulesis provided by selecting the
appropriate on/off power control via Modules under the Tirtl pull
down menu.

For the GSM option, in addition to power control, it is possible to set
the SIM PIN by selecting Set GSM SM PIN under Tirtl ? Modules
and completing the pop-up dialog box as shown in Figure 31.

Enter St PIN X

Enter a PIM

| k. | Cancel

Figure 31 — SIM PIN dialog box.
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9 Palm Handheld Based TIRTLsoft

The Palm Handheld version of TIRTL soft provides an intuitive GUI to
the TIRTL. The GUI has aclear and comprehensive presentation that
allows areal time view of traffic events.

9.1 Palm Handheld Compatibility
TIRTL soft operates on the following Palm Handheld:

Tungsten T and Tungsten T2

9.2 Starting the Palm Application

TIRTL soft isinitialized by selecting the TIRTL icon from the Palm
Handheld applications menu.

9.3 Palm — Main Menu

Figure 32 gives aview of the GUI first encountered by the user when
first starting the TIRTL soft application. When a connection is
established to the TIRTL (see section 9.5) the Main Menu allows
access to the following sub-menus:

General Status— This view givesinformation on TIRTL
receiver/transmitter pair including operational temperature and
serial numbers.

Alarm Status— A view of active and inactive alarms within
TIRTL.

Module Status— Monitoring and control of optionally installed
TIRTL modulesincluding, GSM/GPRS, POTS Modem and
GPS modules.
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Logging Status—Control of the logging options within TIRTL
including, Vehicle, Alarms, Beam Events and System.

Alignment — Graphical display of the quality of the beam
alignment and intensity.

Traffic— A table view of al classified traffic events. Useful for
confirming classification accuracy.

File Manager — Allows the manipulation and verification of
information regarding TIRTL installation. Details include Site
Information, Classification Scheme (view only) and Logs.

| Main Menu =

General Status
Alarm Status
Module Status
Logging Status

| Alignment |

| Traffic |

| File Manager |

v

7
‘%quﬁ o'&ﬁ.l Lhi§

ai!,(‘?g :‘?B,E

A Fine

MEN

Figure 32 — Palm Main Menu view.
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9.4 Navigating Palm Handheld Menus

Navigation of TIRTL soft on the Palm Handheld uses a process of
tapping context activated buttons. The buttons are activated by tapping
on the graphic in the display using the Palm Handheld stylus.

Context activated buttons within Figure 32 include:
Text surrounded by bold line boxes.

The Main Menu tab displayed in white text on adark
background at the top |eft side of the screen. Note, depending
on the context, tabbs may or may not have a sub-menu.

The Connection Button displayed with a dark graphic on a
white background at the top right of the screen (see also Figure
36 and Figure 37).

When moving to a sub-menu within TIRTLsoft tapping the Return
button located in the top right portion of the screen (Figure 33) returns
the user to the top level menu.

m L 1 Return
Button

Figure 33 — Palm Return button.
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9.5 Palm — Communications Connectivity

9.5.1 Connection Types

In order to configure and interrogate the TIRTL it is necessary to
establish a communication session viathe RS232 link.

Two connection types are supported:

Serial (RS232) — serial communications uses raw RS232 to
communicate with TIRTL unit.

PPP — adds extra functionality to a standard RS232 link
including (error correction, addressing, multiplexing)

Communication parameters are set in the connection dialog window by
selecting Connection Options from the Main Menu ? TIRTL menu
(see also section 7.6 for RS232 settings). Figure 34 shows the resultant
pop-up dialog box when Connection Options are selected.

The baud rate may be set by selecting from the drop down list
activated by tapping the “ »” button from the pop-up dialog box.
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S|

rMain Menu

General 5tatus
Alarm Status
Module Status
Connection Options

Connection Type
O PPP
™ Direct Serial
Baud Rate: + 19200

(oK )(Cancel )

Figure 34 — Palm Connection Options dialog box.
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9.5.2 Connect & Disconnect

Before attempting to go Online with TIRTL ensure the communication
settings of section 9.5.1 have been completed.

To connect to TIRTL using the Palm Handheld tap the Connection
Button with the stylus (see Figure 35). While the Palm Handheld is
attempting to connect the view shown in Figure 35 will be displayed.

=

General Status Connection
Alarm Status Button

Module Status

Logging Status
Alignment

Connecting...

*ee

Connecting to TIRTL Unit

> - E
r%(-‘caﬂd? Wy 1t

MEND i A ~ FIND

Figure 35 — Palm “Connecting” view.

When connected the Connection Button displays awhite graphic on
dark background on the right hand side of the Palm Handheld screen
(Figure 36).
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T =

Figure 36 — Connection Button showing connected status.

To disconnect from TIRTL tap the white on dark background
Connection Button.

When disconnected the Connection Button displays a dark graphic on
awhite background in the top right hand part of the display (Figure

3n).

When disconnecting from TIRTL it is necessary to wait 60 seconds
before attempting to reconnect.

e =

Figure 37 — Connection Button showing disconnected status.
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9.6 Palm — Alignment Verification

The Alignment screen graphically illustrates the current strength of the
four beams at the receiver, as shown in Figure 38.

The Alignment screen may be displayed by tapping the Alignment box
under the Main Menu.

rgomen: IR |

50 49 46 46

L
7 4]
‘%ﬂcﬂ'@g ﬂcum‘&
ab 5
© .
MEND ® A "'?& FIND

Figure 38 — Palm Alignment view.

The Alignment screen is designed to be used during the set up of the
TIRTL. Each of the wide columns represent infra-red light, measured
in relative units, that is transmitted by the TIRTL transmitter and
received at the TIRTL receiver. The optimal alignment of the
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transmitter and receiver isrepresented by the 4 columns being of equal
number of units at as high avalue as possible. In practise the absolute
level, and therefore the height of the columns, is highly dependent on
environmental conditions. That is, if the units are operating in adverse
weather conditions the received light will be less and therefore the
column height will be reduced.

Typically beam intensity levels of between 40 and 50 units are
required for best operation over 2 to 4 lanes, assuming TIRTL units are
within 6 Y2 feet of the edge of the road.

The intensity of all four beams should ideally be within 3 units of each
other.
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9.7 Palm — General Status

Figure 39 illustrates the Palm Handheld General Status panel view.
The Status panel is accessed by tapping the. General Satus button
located on the Main Menu screen.

% Palm OS Simulator - [NTFull_EFIG... [ | (1

Seacus] .

Rx Serial No.;: RX_CEOS_04B
Time: 0:45:52
Date: 5/30/2004
Beam Levels: 45434345
Rx Temp: 77°F
Rx Battery: Ext: 124V Int:0.0V

Tx Serial No.. TX_CEQS_04B
Tx Temp: 77°F
Tx Battery: Ext: 124V Int:00 V

v
(7. [4]
e mﬂs& R m <
ab, 5 9
',
o
A ® i "l‘?h Fino

Figure 39 — Palm Status view.

Details of the Status panel include:

Serial number — Unique serial number of the transmitter and
thereceiver.

Time — Current time set in the receiver.
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Date — Current date set in the receiver.

Beam Levels— Amplitude of the four beams at the receiver.
Thisisthe sameinformation as displayed on the Alignment
form under the Main Menu.

Temperature — Temperature in the receiver and transmitter.

Battery — Internal and external battery voltages at the receiver
and transmitter.

The date and time are updated every five seconds, all other
information is updated every twenty seconds.
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9.8 Palm — Alarm Status

Figure 40 illustrates the Palm Handheld Alarm Status panel view. The
Alarms panel is accessed by tapping the Alarm Status button located
on the Main Menu screen. See section 7.7 for acomplete list of alarms.

4
1 out of 16 Alarms are Active

Beam levels degraded

Beams not aligned
Low battery voltage
External power lost
Real time clock battery low ¥
Name: Beams blocked
State: On
Time: 17:37:17 28/3/2003
Details: Channels ch1 ch2 ch1x ch2x

@ @

e R
ab 5
% g

A FinD

MEND

Figure 40 — Palm Alarms view.

During normal, error free, operation, al alarms are inactive and
displaying green. Active alarms are displayed in the upper window in
red. The alarm list may be scrolled by tapping the“ #” or “ #” buttons
in the upper window.

Specific details of each alarm are displayed in the lower half of the
window when an active alarm is selected from the upper alarm list.
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Alarm status information is updated every twenty seconds.

9.9 Palm — Module Status

Figure 41 illustrates the Palm Handheld Modul e Status panel view.
The Module Status panel is accessed by tapping the. Module Status
button located on the Main Menu screen.

% Palm OS Simulator - [NTFull_EFIG... [ | (1

Module Status

GSM Module: Fitted
Power: Off
Signal 5trength: ---

POTS Module: Fitted

Power: Off
Gps Module: Fitted
Power: Off
Latitude: ---
Longitude: ---
?%‘-‘caff %’fmm‘é-
abp% l?p.B @
MEWS A Lial FIND

Figure 41 — Palm Module Status view.

The Module Status panel allows access to information relevant to
optionally fitted modules within TIRTL.
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When the GSM module isinstalled the power on/off status and
the signal strength is indicated.

The POTS module option provides power on/off status.

With the GPS module installed TIRTL provides power on/off
status and the geographical A “V”, “1” and “U” in brackets
after the latitude or longitude representsvalid, invalid and un-
initialized respectively. Un-initialized implies the GPS receiver
has not obtained a valid reading since power up.

9.10Palm — Logging

This section describes the retrieval and maintenance of log files on
TIRTL.

The TIRTL receiver contains a software subsystem that is responsible
for al datalogging. There are four types of datathat can be logged:

Vehicles— All vehicles successfully classified by the receiver.
Vehicle datalogged includes time, speed, direction, lane,
number of axles, vehicle class number and name.

Alarms— Changes in the state of any alarm condition,
including the time of occurrence.

Beam Events— The raw beam events before they are used in
vehicle classification. Information includes beam number,
event type (break or make) and time stamp.

System — System events that can be used for troubleshooting.

Each type of vehicle logging may be independently controlled by
selecting the corresponding entry under the Logging Status from the
Main Menu (Figure 42).

eg. Logging Satus® Logging Status® Enable Vehicle Logging

® Disable Vehicle Logging
AN
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rLogging Status 4

Log Space: 2.02Mb 41% free

Vehicle Logging: Enabled
Alarm Logging: Enabled
Beam Event Logging: Disabled
System Logging: Enabled

@ e

.‘I}A
ab 5
% 7

A Finp

MENY

Figure 42 — Palm Logging Status view.

Logging Status aso indicates the total 1og space availablein
megabytes on the Palm Handheld and the percentage unused.
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9.10.1 Palm Vehicle Logging Options

Vehicle logging options may be configured from the Log Options form
shown in Figure 43. This form may be accessed by selecting from the
Main Menu:

File Manager ? File Manager ? Log Options.

Log Options allow the user to select the components of the classified
vehicle data to be downloaded by the application by selecting the
appropriate boxes.

Log Options

™ Lane

M Velocity

™ Axle Count

™ Wheel Base

M Class Number

M Class Name

[0 Extended Data For Yerification

( OK )(Cancel )

Figure 43 — Palm Log Options form.

Extended Datafor Verification may be selected when the download of
extended parameters, used for video confirmation, are necessary.

o
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9.10.2 Palm Log Retrieval

Retrieval of logsfrom TIRTL is performed through the File Manager
sub-menu accessed through the Main Menu panel (Figure 44).

‘File Manager <4
File Type: + Vehicle Log
Vehicle_log_1 ( Clear )
( Delete }
Z%('Jmfdg o'&ﬁ.lLki§
©. 4 ©
MENS A Lo FIND

Figure 44 - Palm Logs sub-menu.

Onceinthe File Manager sub-menu the user selects the type of log to
be transferred by tapping on the “ w” button located in the top center of
the display. Options for log transfer include:

VehicleLogs

o
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Alarm Logs (for alist of monitored alarm conditions see
section 7.7).

Beam Event Logs
System Logs

Tapping the Receive button transfers the log information and allows
the user to enter afilename for the transferred data (Figure 45).

‘File Manager <4
ile Type: + Vehicle Log

Please enter a name for
the new file:

Vehicle_log_1]

(0K ) (Cancel )

Figure 45 - Palm Filename dialog box.

When activating the Ok button the user is asked if they want to clear
theretrieved log entries from the TIRTL receiver after they have
successfully downloaded the log entries to the Palm Handheld.
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Notealog cleared on TIRTL isnot recoverable

A download may be aborted by tapping the Cancel button of the pop-
up dialog box while the transfer isin progress (Figure 46).

‘File Manager 4
ile Type: » Vehicle Log

Receiving.._.

(s

Vehicle Log: 100 / 22677

Figure 46 — Downloading a vehicle log.

Downloaded logs may be viewed from the Palm Handheld memory by
first selecting the log from the filename window and activating the
View button (Figure 47).

The view list may be scrolled by tapping the“ »” or “ 4" inthe
display window.
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File Viewer

19/06/2003,12:00:55,3,90.4,2,2.30, ¢
1,5hort Vehicle
19/06/2003,12:00:59,4,83.4,2,2.38,
1,5hort Vehicle
19/06/2003,12:01:00,1,-89.2,2,2.74
,1.Short Vehicle
19/06/2003,12:01:00,4,92.8,2,3.03,
1,5hort Vehicle
19/06/2003,12:01:01,1,-89.3,2,2.96
.1,5hort Vehicle
19/06/2003,12:01:03,4,89.1,2,2.79, &

v
ir.‘,n.fd? oy
ab 5
AEwd (az A ':?B‘ FinD

Figure 47 — File viewer.

Downloaded logs may be deleted from the Palm Handheld memory by
first selecting the log from the filename window and tapping the
Delete button. The user will be prompted to confirm the delete action
(Figure 48).

o
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Q

‘File Manager

ile Type: + Vehicle Log
1

Vehicle_|o

Are you sure you wish to
delete Vehicle_log_1

( Yes J( No )

) £
'&m e

'?a&

%
MEN A Liai FInD

Figure 48 — Deleting a log file.

9.10.3 TIRTL Log Clear

To clear the TIRTL receiver log memory the user selects the type of
log to be cleared by tapping on the“ w” button located in the top
center of the display (Figure 44). The log memory on TIRTL receiver
unit is cleared by tapping the Clear button.

The user is prompted to confirm the clear action via a pop-up dialog
window.

Cleared log datafrom TIRTL receiver isnot recoverable.

o
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9.11 Palm — Configuration Editing

Configuration editing on the Palm Handheld is used for viewing,
creating and editing the structured files used to configure the operation
of TIRTL.

The Palm Handheld version of TIRTL soft allows the following
configuration editing activities:

Site Information — Read, write and modify editing capabilities
and send/receive from the TIRTL..

Classification Scheme — Read only operation and send/receive
fromthe TIRTL.

The details of configuration editing for the Site Information and
Classification Scheme are presented in the following sections9.11.1
and 9.11.2.

9.11.1 Palm — Site Information

The Site Information contains parameters specific to the operational
location of TIRTL. The Site Information is entered by tapping the File
Manager button located on the Main Menu. Oncein the File Manager
sub-menu the user selects Site Information by tapping on the* «”
button located in the top center of the display.

A new Site Information file may be created by tapping the New button
on the File Manager — Site Information display. The user is prompted
to enter anew filename for the scheme (Figure 49).

/o |
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‘File Manager <4
ile Type: + Site Information

Please enter a name for
the new file:

A1_Hatfield_Sth_Exit
(0K ) (Cancel )

v

(1)
ﬂa{!cu‘l‘ﬁ '&Cu LR

%
MHEwe A FIND

Figure 49 — Creating a new Site Information file.

A view of the Site Information panel is shown in Figure 50. User
defined parameters include:

A text based location name tag to allow easy future reference.

Number of left and right bound lanes— This allows the unit to
accurately learn the lane positions. The number of lanes are
selected from adrop down list accessed by tapping the “ w”.

Use Crossed Beams — Enable/disable the use of the cross beam
information. When the units are positioned |ess than 20 feet
apart the cross beams become invalid and must be disabled.

Specify compl ete site layout — Setting the parameters under this
section prevents the receiver from learning the position of each

o

et © 2004 CEOS Industrial Pty. Ltd. Page 97




User Manua V2.3.0

lane, allowing it to immediately classify vehicles.

This optional information specifies the distance from TIRTL
transmitter and receiver to the road edge, the average width of
each lane and the width of the median strip for a dual highway
installation. If there is no median strip then this parameter is set
to zero.

When not set the TIRTL learns the lane positions by knowing
the number of lanes and developing a histogram of vehicle
distances from the receiver.

Sive nformatior NI

| ocation: A1, Hatfield South exit

No.Leftbound lanes: « 3
No. Right bound lanes: + 3

M Use Crossed Beams
™ Specify complete site layout
Average lane width: 3
Rx distance fromroad: 1
Tx distance from road: 1
Median strip width; 3

) )

3333

len oy,
ab 5
@ o 9
MEND u A "'?D‘ FIND

Figure 50 — Palm Site Information view.
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The newly defined Site Information scheme may be saved by tapping
the “&E)” button located in the top right hand part of the display. A
successful save of the Site Information file isindicated with a pop-up
dialog box (Figure 51).

 site Information I =K ]

| ocation: A1, Hatfield South exit

No.Left bound lanes: « 3
No. Right bound lanes: - 3

¥ Use Crossed Beams

Site Information
successfully saved.

T
(]
ﬂa{!cu‘l‘ﬁ '&Cu LR
ab 5
(¢
o
MEND (i A ""?ﬂ‘ FIND

Figure 51 — Successful Site Information save.

Site Information files may be created, opened, saved, saved under a
different name and deleted by selecting the corresponding entries
within the File pull down menu accessed by tapping the Site
Information tab at the top of the display (Figure 50).

A Site Information file may be edited by first selecting the filename
from the File Manager — SteInformation file list and tapping the Edit
button.

o
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A Site Information file may be viewed by first selecting the filename
from the File Manager — SteInformation file list and tapping the View
button. A typical Site Information file view is shown in Figure 52.

File Viewer
site_location ="A1, Hatfield South 4

left_bound_lanes =3
right_bound_lanes=3
use_cross_beams = true
traffic_conditions_type = "default"
lane_spec = "IsWidths"
lane_spec_info {

widths {
lane_width_m = 3.00
rx_dist_to_road_m=1.00

Figure 52 — Site Information file view.

A Site Information file may be deleted by first selecting the filename
from the File Manager — SteInformation file list and tapping the
Delete button. The user is prompted to confirm the del ete action
(Figure 53).

/o |
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‘File Manager

Q

ile Type: + Site Information

A1_Hatfield_Sth_Exit

A1_Stevenage_Nth_Exit

Are you sure you wish to
delete
A1_Hatfield_Sth_Exit

( Yes J( No )

Figure 53 — Site Information delete confirmation.

A Site Information file may be transferred to TIRTL by first selecting
the filename from the File Manager — Site Information file list and

tapping the Send button Figure 54).

o
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‘File Manager <4

ile Type: + Site Information

A1_Hatfield_Sth_Exit

H1_Stevenae_Nth_Exit

Sending.._.

(s

Site Information: 14

Figure 54 — Sending Site Information to TIRTL.

A Site Information file may be transferred from TIRTL by tapping the
Receive button. The user is prompted to enter afilename for the
incoming Site Information (Figure 55).
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Q

‘File Manager

ile Type: + Site Information

A1_Hatfield_Sth_Exit

Please enter a name for
the new file:

A1_Stevenage Nth_Exit
(0K ) (Cancel )

Figure 55 — Transferring Site Information from TIRTL.

Using Receive, Edit and Send an existing scheme may be uploaded
from TIRTL, modified on the Palm Handheld and the modified
scheme downloaded back to TIRTL.

9.11.2 Palm — Classification Scheme

Classification Scheme functionality in the Palm Handheld version of
TIRTL soft islimited to viewing, sending and receiving from TIRTL
only. The Classification Scheme is accessed by tapping the File
Manager button under the Main Menu and selecting Classification
Schemefromthe“ w” drop down list.

/o |
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To upload a Classification Scheme from TIRTL tap the Receive button
from the File Manager — Classification Scheme screen. The user is
prompted to enter afilename for the uploaded data (Figure 56).

‘File Manager <4
ile Type: + (Classification Scheme

Please enter a name for
the new file:

A1_Hitchin_Sth_exit

(0K ) (Cancel )

Figure 56 — Classification Scheme receive from TIRTL.

While the receive Classification Scheme isin progress the screen
shown in Figure 57 is displayed.

o
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‘File Manager <4
ile Type: + Classification Scheme

Receiving.._.

(s

Classification Scheme: 52

Figure 57 — Receiving Classification Scheme form TIRTL.

To view a Classification Scheme select the filename from the File
Manager — Classification Scheme filename list and tap the View
button. Figure 58 illustrates a typical Classification Schemefile view.
Thefile may be scrolled up or down by tapping the“ «” or “ w”
buttons within the window.

o
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File Viewer

name = "AustRoads94"
groupSpacing = 2100
maxAxleSpacing = 10000
vehicleClasses {
{
name = "Single Axle"
number =0
type = "Single Axle"

{

name = "Short Vehicle"

Figure 58 — Classification Scheme file viewer.

To delete a Classification Scheme from the Palm Handheld select the
filename from the File Manager — Classification Scheme filename list
and tap the Delete button. . The user is prompted to confirm the delete
action (Figure 59).

o
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Q

‘File Manager

ile Type: + (Classification Scheme

A1_Hitchin_Sth_exit

Are you sure you wish to
delete
A1_Hitchin_Sth_exit

( Yes J( No )

Figure 59 — Deleting a Classification Scheme.

New Classification Schemes may be sent to TIRTL from the Palm
Handheld flash card. The Classification Schemes are copied to the
flash on a suitable PC before being inserted into the Palm Handheld.
The Classification Scheme file must be loaded into a directory called
“ClassificationSchemes’. Manipulation of the Classification Scheme
prior to loading onto the flash card must be performed in the PC
version of TIRTL soft (section 8.6.2).

A Classification Scheme may be sent to TIRTL by first selecting the
file to be sent from the File Manager — Classification Scheme file
window and tapping the Send button. Progress of the file transfer is
indicated with the pop-up window illustrated in Figure 60.
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Qi

‘File W ELET

ile Type: + Classification Scheme

A1 _Hitchin_Sth_exit

Sending.._.

(s

Classification Scheme: 17

Figure 60 — Sending Classification scheme to TIRTL.

9.12 Palm — Traffic

The Traffic panel provides ascrolling list of the classified traffic
(Figure 61). The Traffic panel isintended to be used to verify correct
operation of the TIRTL unit after set up. The Traffic panel is accessed
by tapping the Traffic button located on the Main Menu screen.

The Traffic window is comprised of a number of columns that may be
used to verify correct operation. These include:

Vehicle Class— Displays the classification name of each
respective vehicle.

Speed — Measured speed of each respective vehicle.

o
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Lane — Displays the lane number of each respective vehiclein a
multi-lane deployment.
Time — Time stamp of the record.

Above the Traffic window a vehicle counter has been provided to aid
in traffic volume measurement.

The Traffic window can list up to one thousand vehicles. Once the
capacity of thelist is exceeded the oldest entry is discarded with every
new vehicle record.

% Palm OS Simulator - [NTFull_EFIG... [ | (1

Traffic Status
000000014

vehicle class mph lane time
Short Vehicle 52 1 1:01:10
Short Vehicle 52 2 101N
Short Vehicle 53 2 10112
Short Vehicle 51 1 1:01:11
Short Vehicle 50 1 10112
Short Vehicle 49 1 1:01:13
Short Vehicle 53 1 1:01:14
Short Vehicle 51 2 1:01:14
Short Vehicle 47 2 10117

0 chicle 0

?%Uc_d‘fsg %’CC\JLL‘
ab, ] 9

A Qx A "l‘?h FIND

Figure 61 — Palm Traffic Status view.
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9.13 Palm — Synchronize Time

The time and date information stored in the TIRTL isused to time and
date stamp the classified traffic data.

When powering TIRTL unitsfor thefirst timeit is necessary to update
TIRTL time and date information.

The TIRTL clock has a dedicated battery that is independent of the
main twelve “C” cell battery set. The clock therefore retains the
current time and date when main power system or battery power is
removed. This dedicated battery has an average life of 10 years.

The date and time is set through the Tirtl pull down menu accessed by
tapping the Main Menu tab at the top of the display and by selecting
Set Date & Time. The Date and Time dialog box is shown in Figure
62.

o
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General 5tatus
Alarm Status
Module Status
Logging Status

Alighment
Select Date & Time

v

Figure 62 — Palm Date & Time dialog box.

Tapping on the Time or Date fields of Figure 62 brings up further
dialog boxes for manipulation of these variables as shown in Figure 63
and Figure 64.

Select Time

El:[e[«] & BV

( oK )( Cancel )

Figure 63 — Palm Time dialog box.

o
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Select Date

10 11 (gkP 13 14
17 18 19 20 21
24 25 26 27 28

Figure 64 — Palm Date dialog box.

Tapping the Today button sets the date of TIRTL to the local Palm
Handheld date.

o
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9.14 Palm — Automated Tasks

Automated tasks functionality is not supported on the Palm Handheld
version of TIRTL soft.

9.15 Palm — TIRTL Reset

TIRTL may bereset by accessing the Reset Tirtl Unit available on the
Main Menu ? Tirtl pull down menu.

A dialog box appears to allow the user to confirm the reset action
Figure 65).

This will reboot the
Tirtl Unit.

While booting, the Tirtl
Unit will not respond for
several minutes.

Do you want to
continue?

( Yes J( No )

Figure 65 — Reset confirmation dialog box.
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9.16 Palm — Control of Optional Modules

Optional modules that may be fitted to TIRTL include GSM/GPRS,
POTS and/or GPS.

Power control of the optional modulesis provided by selecting the
appropriate on/off power control by tapping the Modules pull down
menu under the Main Menu - Modul es Status sub-menu.

For the GSM option, in addition to power control, it is possible to set
the SIM PIN by selecting Set GSM SIM PIN under the Module Status
? Modules menu and completing the pop-up dialog box as shown in
Figure 66.

Qi

rModuIe Status

GSM Module: Not Fitted
Power: Off
Signal Strength; ---

@ Enter SIMPIN

(0K )(Cancel )

Figure 66 — Palm SIM PIN dialog box.
AN

;e © 2004 CEOS Industrial Pty. Ltd. Page 114




User Manua V2.3.0

10 Permanent Installation

In addition to Section 7 the following information is intended to be
used wherethe TIRTL isin afixed installation,

10.1 Mounting

For permanent installations it is recommended the TIRTL unit be
housed in a secondary cabinet with an infra-red (880nm) transmissive
window (polycarbonate plastic) facing the road.

TIRTL units should be fixed rigidly to a solid footing. A suggestion
for the permanent mounting fixtureis presented in Appendix G.

The mounting arrangement needs to provide enough adjustment to
align the transmitter and receiver.

The units should be mounted upside down in permanent installations
giving easier access to the battery compartment and the rear
connectors.

10.2 Alignment

A sight mount is located on the base of the units for alignment when
the unit is mounted upside down (seeitem 14, Figure 6).

)
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11 Maintenance

1.

o

=0x

For best classification performance regularly clean the
transmitter and receiver lenses with a mild solution of soapy
water and a soft cloth.

Remove dead or unused batteries from the battery compartment
to prevent corrosion damage.

When off TIRTL consumes asmall standby current. It is
therefore advised that when the units are not in use for long
periods of time that the batteries be removed.

At 6 month interval's check the status of the seal associated
with the battery compartment for signs of degradation.

Fit protective capsto unused TIRTL connectors as protection
against contaminants.

Ensure all mated connectors are firmly screwed (finger tight)
into the connectorsto prevent the ingress of contaminants.

Ensure threaded parts and holes are kept clear of contaminants
using asmall nylon brush.

Ensure the Optical Sight mount holes are kept clear of
contaminants using a mild solution of soapy water and a soft
cloth or small nylon brush.
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12 Troubleshooting
1. Unableto establish acommunicationslink to TIRTL:

Ensure the RS232 cable is plugged into both the receiver
unit and the serial port of the PC or Palm Handheld.
Ensure TIRTL receiver is switched on.

Check the power supply for the units (battery or main).
Check the communications settings for the PC. Ensure the
correct Comm port is selected in the dialog box. Ensure
Comm port settings and baud rate (use default baud rate)
are correct.

2. Inaccurate speed measurement:

Ensure TIRTL is correctly aligned (section 7.4).
3. Incorrect classification:

Ensure TIRTL iscorrectly aligned (section 7.4).

Check for overlaps within the classification scheme. When
overlaps do occur ensure the order within the classification
list is appropriate.

Insufficient detail specified in the classification scheme.
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Speed measurement accuracy:

M aximum number left bound lanes:
M aximum number left bound lanes:

Max. Tx/Rx separation distance:

Max Tx/Rx separation (long range
optic)

Operating temperature range:
Environmental rating:

Internal C-cell battery operating time:

External power inpuit:

Avg Rx Power Consumption at 77°F:

Peak Rx Power Consumption 77°F:
Avg Tx Power Consumption at 77°F:

Processor:
Operating System:

On Board RAM:
On Board ROM:

Compact Flash Storage (log storage):

Communication Interfaces:

o
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+1% (0 - 125miles/hr)

9
9

330ft
660ft

-40 to +185°F

IP67 (Main body)
P66 (Battery compartment)

7 days (alkaline)

10V to 16V dc

680 mW (no traffic)
770 mW (dense traffic)
1800 mwW

640 mW
x486, 33 MHz
Linux (kernel 2.2)

8MB - 16MB
8MB - 64MB
16MB - 1,024MB

(~ 100,000 — 7M vehicles)

2 x RS232 serial ports

PSTN modem (optional)
GSM/GPRS modem (optional)
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CDMA modem (future)
Optiona modules: GSM/GPRS unit

GPS unit

PSTN modem

CDMA modem (future)

Larger Memory.
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B PC Software Menu Hierarchy
File
Stelnformation

New — clears the Site Information editor tab

Open — opens a Site Information file

Save — saves the currently open Site Information file
Save As — saves the Site Information to anew file

Classification Scheme

New — clears the Classification Scheme editor tab
Open — opens a Classification Schemefile

Save — saves the current Classification Schemefile
Save As — saves the Classification Schemeto anew file

View
Configuration Editor — show/hide the Configuration Editor
Satus and Alarms — show/hide the Status and Alarms panel

Traffic — show/hide the traffic panel
Task Log — show/hide the task log panel

TIRTL

Go Online — establishes a connection to TIRTL receiver
Go Offline— terminate a connection to the TIRTL receiver.

Enable Automated Tasks— enables the scheduling of automated
tasks.

Disable Automated Tasks— disables the scheduling of automated
tasks.

View Alignment — Sets the TIRTL into alignment mode and shows
the Alignment screen.
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Set Date/Time — Enables the user to set the date and timein
TIRTL.

Stelnformation

Send — Sends the current site information to the TIRTL
receiver.

Receiver — Receives the site information from the TIRTL

receiver.

Classification Scheme

Send — Sends the current classification schemeto the TIRTL
receiver.

Receive — Receives the classification scheme from the TIRTL
receiver.

Cancel Log File Download — Cancel auser initiated log file
download.

Vehicle Logs

Receive Vehicle Log — Downloads the vehicle log from
TIRTL to the PC.

Clear Vehicle Log — Clearsthe vehiclelog in the TIRTL.
Enable Vehicle Logging — Enables logging of vehicle data.
Disable Vehicle Logging — Disables logging of vehicle data.

AlarmLogs

Receive Alarm Log — Downloads the alarm log.

Clear AlarmLog — Clearstheaarm log in TIRTL.

Enable Alarm Logging — Enables logging of alarm events.
Disable Alarm Logging — Disables logging of alarm events.

Beam Event Logs

Receive Beam Event Log — Downloads the beam event |og.
Clear Beam Event Log — Clears the beam event log in TIRTL.
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Enable Beam Event Logging — Enables the logging of beam
events to be used with video verification of TIRTL
classification.

Disable Beam Event Logging — Disables the logging of beam
events.

System Logs

Receive System Log — Downloads the system log.

Clear System Log — Clears the system log in TIRTL.

Enable System Logging — Enableslogging of system events.
Disable System Logging — Disableslogging of system events.

Advanced

Reset TIRTL Unit — Reboots the softwarein the TIRTL
recever.

Options

Connection Options — Shows the connection options screen.
Automated Task Options — Shows the automated tasks options
screen.

Log Options — Show the log options screen.

Help
About — Shows the version of the application.
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C Performance
The performance of TIRTL may be degraded by several factors:

Tilted TIRTL Unit — If either/both of TIRTL units are not
aligned parallel with the road the vehicle detection accuracy of
the unit may be reduced. Tilting the unit causes the leading and
trailing edge of each passing wheel to be deformed making it
more difficult for the classification software to group them into
vehicles.

Not Perpendicular Set-up — If the units are placed such that the
beams are not perpendicular to the road the recorded speed
measurements will be less than the actual speed of the passing
vehicles. Table 7 summarizes the effect for dif ferent degrees of
misalignment.

Table 7 — Misalignment error.

Angle Error | Measured Speed Discrepancy
1° -0.015%
2° -0.061%
3 -0.137%
4° -0.244%
5° -0.381%

General Misalignment — Units misaligned in any other fashion
will tend to exhibit both of the above types of performance
degradation to some extent

Differing Heights— If either/both of TIRTL units are situated
too high above the road surface the classification accuracy

o)
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may be reduced. In this case each passing tire obscures each of
the beams for alonger period of time thereby making the
detection of overlapping vehicles in multiple lanes more
difficult. Mudflaps may also begin to disturb the beams of high
units thereby making classification more difficult.

Dirty Lenses— If the TIRTL lenses are significantly dirty it
may cause the operation of the system to be affected dueto a
low level of received infra-red light..

o
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D Downloaded Log File Format

The following specifies the format of the log files that are downloaded
by TIRTLSoft.

Fixed field are shown in square brackets—[].
Optional fields are shown in round brackets— ().

Vehicle Log File
fields are separated by commas.

[date], [time], (velocity), (lane), (axle count), (wheel base), (class
number), (class name)

date — full date as dd/mm/yyyy

time— 24 hr time as hh:mm:ss

velocity — sign gives direction, speed in mph
class number — from user scheme

class name — from user scheme

For example:
21/05/2003, 15:04:01, -102, 4, 2, 2.30, 1, Short Vehicle

Alarm Log File
Fields are separated by spaces.
[code] [state] [date] [time] [name] (Text)

code - 3 digit alarm code for the dlarm

state - defines whether the alarm is active or inactive.

date — full date as dd/mm/yyyy

time — 24 hr time as hh:mm:ss

name — textual alarm name associated with the alarm code.

text — additional text providing extrainformation where relevant.

o
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For example: Retrieve the first 4 alarm log records:

tirtl_control$ adarmlogrx 40

.OK

001 off 04/11/02 14:26:14 "Beam levels degraded" ""

002 on 04/11/02 14:34:33 "Beams blocked" "Channels chlx
ch2x"

010 off 19/09/02 11:27:23 "L ow battery voltage" ""

012 off 19/09/02 11:27:23 "External power lost" "

4 records

Beam Event File
[beam number] [event type] [64 bit timestamp]

beam number — chl, chlx, ch2, ch2x
event type— M, B

For example:
chlx M 602067958

o
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E TIRTL Exterior Dimensions

3.23

Figure 67 — Exterior dimension of TIRTL

o
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F TIRTL Mounting Points

3/8” thread

______________________________________________________________________________________________________

6.20"

4.30"

Figure 68 — Mounting Positions

o
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G Suggested Permanent Mounting
Arrangement

Figure 69 illustrates an arrangement for permanent installation of the
TIRTL at afixed location.

The four threaded mounting plate supports are held in afixed position
relative to each other by the base plate. The base plate support frameis
embedded into permanent concrete footings located on either side of
the road.

Mounting Plate

Supports

Figure 69 — Permanent mounting.

TIRTL is positioned on the customized mounting plate with the battery
compartment face up allowing access to the 12 “C” cell batteries
inside. TIRTL isfixed in place using the sun shield mounting bosses.

The threaded mounting plate supportsfit through over-size holesin the
mounting plate. The mounting plate itself is held in position by use of
washers and lock nuts fitted top and bottom. The position of the
TIRTL may be adjusted by changing the position of the locking nuts

o
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associated with each of the four threaded mounting plate supports. In
thisway the height, tilt and horizontal orientation of the TIRTL unit
with respect to the roadway may be finely adjusted.

To maintain the alignment and security of the permanent TIRTL
installation the mounting plate is placed within an aluminium housing
employing a gasket sealed lid (Figure 70). Vandalism and/or
tampering of the TIRTL unit is prevented by securing the cover to the
housing with a padlock.

The housing incorporates 2 infra-red transmissive windows for the
ingress/egress of the beam pathways.

Gasket
Housing Lid

Infrared Window
Housing

Figure 70 — Permanent Installation TIRTL Enclosure

o
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