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RSU Software

MTE provides three programs for collecting data with MetroCount Roadside Units (RSUs):
» MCSetup for desktop and laptop PCs (English).
» MCSetLite CE for Mobile Devices based on Windows CE or Windows Mobile (multilanguage).
» MCSetLite PC for desktop and laptop PCs (multilanguage).
M CSetup provides complete support for all MetroCount RSUSs, including RSU setup and unload, Site

List management, RSU configuration and diagnostic tools. MCSetL ite provides all of the required
functionality for RSU control and data checking, with amultilingual user interface.

This chapter covers the fundamentals of gathering data using MCSetup, including:
« understanding RSU modes of operation and behaviour,
 configuring MCSetL ite and M CSetup,
 connecting to a RSU,

checking RSU status,

* setting up aRSU,

* viewing real-time sensor hitsto check setup and installation, and

« unloading data.

Installation and usage of MCSetL ite is covered in the MCSetLite User Manual.

Experimenting with the user interface and features in the office is recommended. This givesan
opportunity to become familiar with RSU behaviour, and make field setup a smoother process.

A comprehensive discussion of issuesincluding site selection, sensor installation and information can
be found in the corresponding Roadside Unit Operator Guides.
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RSU Basics
Philosophy

All MetroCount Roadside Units are designed to make the process of data collection as simple, and as
reliable as possible. The primary mode of operation is to store time-stamped sensor hits, forming a hit
stream of raw data. This approach to data collection maximizes the analysis potential and resultsin
data unconstrained by units of measurement, classification schemes, or by binning counts. Thereisno
need to decide, and in many cases compromise, the information required before a survey.

Most importantly, the datais auditable. Using a variety of simple software tools and techniques, data
quality can be verified, and maintained.

Communication

MetroCount RSUs are controlled via a standard RS-232 serial communications port, using
MCSetLite or MCSetup. Theideal scenario isto invest in amobile PC for usein thefield. This
provides the advantage of software tools to ensure correct RSU operation on-site, and to verify basic
data quality.

A mobile PC is not arequirement. RSUs can be successfully setup using an office PC, and the start
time deferred to atime after the RSU has been placed in the field.

Operating States

The following diagram shows the three operating states of a RSU.

“‘ ——Unload &
/ x stop

Deferred Immediate
setup setup |

Active Start time Active Un..l..loa d
Deferred reached Logging

RSU Operating States

The ldle state is the RSU's low-power, standby state. In this state, the RSU does not log any data and
simply retains any existing datain memory. This resultsin very low battery consumption.

A survey is begun by performing a Setup operation. Thisis asimple process of specifying the sensor
configuration and a number of site description parameters. The RSU may be set to start immediately,
or deferred for up to 10 days. Once the start time is reached, the RSU entersits Active Logging state.

Inits Active Logging state, the RSU time-stamps sensor hits. It also performs a number of
maintenance tasks, such as checking battery voltages and monitoring memory usage.

The RSU does not require a stop time or logging duration. It simply continues to time-stamp sensor
hits until an Unload operation is performed (with the option to stop the RSU), or its memory capacity
isfilled. Oncethe RSU is stopped, it returnsto its Idle state.

Dataisretained in the RSU's memory until the next setup operation is performed. Thus the data may
be unloaded again if required.
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During a survey, data may be retrieved from the RSU, without interrupting the survey, by performing

an Unload operation without the stop option. This allows a mid-survey data quality check to be
performed.

Datasets

Header Details

All the survey parameters provided at setup, along with the current status of a RSU, are collectively
stored in the RSU's Header. When checking a RSU's status, it is the unit's header that is retrieved.

When an Unload operation is performed, a Dataset is created, which contains the RSU's current
header information, followed by the raw data. Datasets are then analysed by MTE's analysis
component - MCReport.

Setup—p Header Header
—Unload—»|
. Raw Raw
—Vehicles—p Data Data
RSU Dataset

RSU Data Flow
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MCSetup Configuration

Preferences

MCSetup can be started from the Start Menu by locating the MetroCount v3xx folder, and selecting
MCSetup. If thisisthe first time MCSetup has been started, the Preferences dialog box will be
automatically displayed. If MCReport has not been started, the New user file setup dialog box will
also be displayed.

New user

I Set working folder

MTE needs to create a et of folders to store Samples, Profiles and Templates.

Laocation to copy files
Documents

The sub-folders in bold wil be created
B CvUsers\MTE Demo Usst\Documents
B@ MetroCount
E-i@ MTE 3.21

{7 Assembly
Data
MC5etLite PC
Dutput
Profiles
Samples
Script

Sites
Caf

IB000000

Setting a working folder location

MTE needs afolder location to store working files, such as MetroCount data, Profiles and templates.
The default working folder location will be the current user's Documents folder. Thisis highly
recommended asit is guaranteed to be accessible under all versions of Windows. To select a different
folder, click the ... button. When done, MCSetup will create the list of folders shown in the
sub-folderstree, and copy a set of default working files.

| New user

Set initial preferences here

MCSetup has detected that this is a new installation. 'ou will need to select

EJ//’% a communication port and several other user options before you start.

MCSetup new user settings
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MCSetup's Preferences contain a number of options that need to be set before communicating with
Roadside Units. These options can be reviewed at any time by selecting View » Preferences from the
main menu.

RS zenal port

[cum (-]

GPS zerial port GPS port speed

COMB :] (115200

Falder for Site Lizts and maps
C:A\Users\MTE Demo User\DocumentsiMetroCountsMTE 3.2145ites

Base folder for unloaded data
C:A\Users\MTE Demo User\DocumentsiMetroCountsMTE 3.214Data

Subgroup unloaded data files by...
[ ‘rear ] [ Month ] [ Site ] [ Altribute

[unloads]

Usze metric units
Uze high speed unload
Allow editing of site list

[ Enforce site list use

MCSetup's Preferences

The most important setting isthe RSU serial port. Thisis the serial communications port that will be
used to communicate with MetroCount RSUs, which may be a MetroCount USB Adapter, or a
physical serial port on a desktop or laptop. For alist of available seria ports, click the ... button.

Serlal ports on this machlne i w

|| Mamme De... Details Type Status
% COM4 Ports  CommupicationsBart (COM4 Setial port  Available

@;COMS Parts @MetroCount USE Adapter (COM3) Serial port  Available

% COME Ports  GPS Recemer TEOME Setial port  Available

|

Selecting a serial port

A suitable seria port should have a status of Availahle with ayellow icon. A red-circle icon indicates
the port is unavailable, possibly becauseit isalready in use. Simply select the desired serial port, and
click the OK button.

The GPS serial port setting is used to retrieve coordinates from a GPS unit, to be stored in a Site List
or dataset header. Click the ... button to select from alist of available ports. USB and Bluetooth GPS
units generally create avirtual serial port, which can be used by MCSetup. Refer to the GPS unit's
documentation for the default serial port speed.
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The Folder for Site Lists and maps is where MCSetup will first look for Site Lists, and their
associated maps. The default folder isthe Sites folder in MTE's working folder location.
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The Base folder for unloaded data is where MCSetup will place data unloaded from aRSU. The
default folder is the Data folder in MTE's working folder location. MCSetup can also automatically

group data into subfolders using the Year, Month, Site and Attribute buttons. Folders will be created
in the order the buttons are pushed.

S
——

COM)

| 5P voss pot P peot e

| coMe3 NS0

Fokdes b 5 Lty arelmagt

C iz MTE Do Lser\Dccuments Mokclourt MTE 121\Skee Subgroup unloaded data files by...
B ks b ko dta

T\ MTE Deme Uer\DocumentibleioCoun NTE 121Dt [ ‘rear ][ Month H Site ”Attribute

IFE} [ s = \SITESYEAR[unloads]
\EITE N EARroach]

71 Une metc ik
7| Use high speed urioad

i g
. -3 Carnel

Grouping data into subfolders

The Use metric units option isfor MCSetup's internal use only, such as displaying vehicle speed in

the Sensor View. This option in no way affects the data being logged by a RSU. The units of
measurement used for data analysis are set in MCReport.

Unchecking the Allow editing of Site List will prevent editing of sitesin a Site Ligt, to discourage site

editing in the field. The Enforce site list use option will disable the Setup and Unload buttons on
MCSetup's main toolbar until asiteis selected in a Site List.
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MCSetup Layout

MCSetup's basic layout is shown in the diagram below.

- 3
£} MCSetup - stiriing3asit Lol (50
StatUS File Wiew Roadside Unit  Technical ‘Window Help
b * | COM1 | Plus | Single channel ?M200MPRS MCBE-LE [MCES] [c]Microcom 190ct04
ar
RsU stirling3a.sit
: Site.Lane Dir Start Ceb Desc *
Sty @304.0 SM5)  Immediately 30-30 Luce
_ %DS.D SMS) Immediately 30-30 Luce &
Maln wh '! @gﬂﬁ.l W (4 Mext Hour 30-30 Hale S[te
*Unload %06.2 Ei{2) Mext Hour 30-30 Hale i
toolbar ™| = o1 w9 MedtHour 3030 Hale List
o 0% @Qu?.z E &y Mext Hour 30-30 Hale
\iew %DS.D WYE (6)  Mext Hour 30-30 Cror
- @ng.u WYE (6)  Mext Hour 30-30 Cror
@ 101 s Immediately  30-30 Emp
Channel @310.2 Nl Immediately 30-30 Emp -
[ﬁ:‘_‘r 5311.1 Si3 Immediately 30-30 Emp - |
Q?ﬂ e o e r
Use Ctrl (r,5,uv,0) keys to access toolbar, Alt key to enter menu. MUK

MCSetup's layout

The Status bar displays information about the currently connected RSU, including Signature type,
current channel (for multi-channel RSUs), and the RSU's identifier and firmware revision.

The main toolbar provides the core RSU functions. Note the shortcut keys listed at the bottom of the
screen for convenient keyboard operation.

Button Shortcut key Function
B-lUnit
= Ctrl +r Get RSU status
Setup
ﬁ Ctrl +s Setup RSU
Unload
Ctrl +u Unload data
O Ok
Wiew
Ctrl +v View sensor hits
Channel Change RSU channel
gy Cirl+c (multi-channel RSUs only)

The document area of MCSetup is used for displaying Site Lists.
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Establishing a Connection

Once a serial port has been selected in MCSetup's Preferences, connect a RSU and click the RSU
Status button on MCSetup's main toolbar. If the New Connection dialog box appears, a successful
connection has been established. This dialog box appears every time a different RSU is connected to
MCSetup.

New Connection

New Connection

A new A5 connection has been detected

RSU Identifier: Z179SNVG

Channel: 0 E’%

S =

New Connection dialog box indicates a successful connection

If the Can't communicate error appears, with the details The port cannot he opened, either the wrong
seria port has been selected in the Preferences, or the serial port isin use by another program.

Hmm...

Can't communicatel

Object:
Gl S
D etails:

| 12 port cannot be opened! -

b may fiot SRt o Tay be azsigned to another
device such as a serial mouse or fax-mademn.

.

Can't communicate - port cannot be opened

If the Can't communicate with Roadside Unit error appears, this indicates M CSetup was able to open
the selected serial port, but did not receive aresponse from a RSU. With a RSU connected, click the
RSU Status button and check whether the RSU's Status LED comes on. If the Status LED does not
come on, the most likely cause is selecting the wrong serial port in the Preferences.

Hmm...

Can't communicate with Roadside Unitl

Object:

w Mone

D etails:
Please check cables and connectors, then retry this operation. -

:

Can't communicate - check the RSU's Status LED
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RSU Status

Overview

Clicking the RSU Status button on the main toolbar displays a snapshot of a RSU's current status,
grouped into separate pages. It is advisable to do a status check regularly:

» Before setup - to check remaining battery life.

 After setup - to check the setup was successful, and the RSU is active.

» During asurvey - to monitor axle statistics and memory usage.
If apotential problem existsin any of the status pages, the relevant page will be automatically
displayed, along with awarning message describing the problem.

Note:
& Use the left and right arrow keys to step through the RSU Satus pages.

Site Information

The Data page displays the survey parameters of the data currently in memory, as specified when the

RSU was setup.

'8 h
RSU Status - Channel 0 =5

Data |F|SU I Battery I Hits I Memory|

Froperty Walue i
Site Mame 001
Aftibute MetroCount HO
Lane oo
Description 0'Connor Cloge north of Rollingon Rd

m

Lapout Axle senzors - Paired [Class/Speed/Count]
Direction & 7 - Morth bound A3 B, South bound B4, [7]
Direction B 0 - Unuzed or unknown, [0]

First Data  Unknown! [Roadzide Unit start = 13:35 Wednesday, 14 .
Last Data  Unknownl [Roadzide Unit finish = 18:03 Monday, 19 Mow... 3

Debounce  A=10ms, B=10ms

Spacing 1000 ror - 31t 3.4 in
Nnaratar G0

Cloze

RSU Site Information
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RSU Activity

The RSU page displays information about the RSU's hardware, and the Status list at the bottom shows
the RSU's current state of activity. It also lists recent events that may impact the data currently in
memory, or the RSU's condition.

- b
RSU Status - Channel 0 [
| Drata | RsU |Battery I Hits I Memory|

Froperty Walue
Ident. 7 N200MPRS MCEE-LS [MCES] (c)Microcom 190ct04
RSU MCEE00
Batteries  Main=6.01, RaM=4.43, [M=£.01, A=4.41]
Memary Used=11.03% (229451 of 2080768) [HI=0f, LO=404b]
Setup Time 1335 Wednesday, 14 Movember 2007
Start Time  13:35 Wednesday, 14 Movember 2007
Finish Time  18:03 Monday, 19 Movember 2007
Fun Time 5 days 4 hr 28 min
Statuz [0x81] Roadside Unit ACTIVE: Running normally

v DATA available to unload

] T r

RSU status information

Text Description
Roadside Unit not C
ACTIVE The RSU isinitsidle state.
A C_ﬁc\»/agg\(/jvea}:ir;:t for The RSU has been setup with adeferred start time. When the start timeis
o 9 reached the RSU will switch to its active state.
start time
Roadside Unit
ACTIVE: Running |TheRSU isinitsactive state, logging data.
normally
DATA availableto |The RSU contains data that has not been unloaded. Thiswill remain until
unload the RSU is stopped.
Memory FULL The RSU hasfilled to capacity, and will have stopped logging data.

Main battery ran down

The RSU will switch toitsidle state if the main battery drops below a
certain level. This ensures that there is always sufficient power to
communicate, barring battery failure. This message indicates the RSU may
have stopped logging sooner than expected.

Roadside Unit POWER
was interrupted

Power was interrupted while the RSU was active. If power isinterrupted
the RSU will stop logging data.

Dropped to IDLE (No
hits)

The RSU stopped logging because no hits were detected for seven days.

©2009 MetroCount® - MTE User Manual - Data Collection

11



Battery Levels

Non-rechargeable Main Battery

For RSUs with a non-rechargeable battery pack, the RSU Status gives an estimated number of days
of continuous use, until the pack will need to be replaced. This estimate is based on the typical
discharge curve for a battery pack supplied by MetroCount.

RSU Status - Channel 0 [
| Data I RsU | Battery | Hits I Memory|
M ain battery Rk backup
55 Main battery - replaceable alkaline cell: 45
3.81
mn Statistics
These values are estimates only.
Battery life iz dependent on a number
of factars including age, temperature
and amount of time the urit iz active.
See the documentation for further
details. 25
52 . .
Active life remaining: 282 days 20
5.0
Percent remaining:  95%
48 1.5

RSU battery status

When the battery voltage enters the yellow region of the graph, areminder to replace the pack will be
issued. Oncein the red region, the battery should be replaced before any further use.

[ Rsu status - Channel 0 ()

M ain battery

m /A Battery | Hits Memary

6.5

5.0

4.8

Rk backup

Main battery - replaceable alkaline cell: 45
Hmm...
hain battery getting lowl
Object:
w |Main battery

D etails:
Feplace soonl -

Ok i

Battery warning message

Even if the voltageisin the red region, the battery pack still has sufficient power for the RSU to
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communicate, unload any data, and retain data almost indefinitely. The RSU will automatically
shutdown below the red region to ensure communication will still be possible.

Some RSUs have a separate RAM backup battery to retain the RSU's memory while the main battery
is changed. Thisis automatically charged from the main battery.
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Rechargeable Main Battery

To ensure optimal capacity and service life, RSUs with rechargeable main batteries should have their

battery voltage kept in the green region at all times. Actual days of use between charging will vary
depending on the age of the battery.

RSU Status - Channel 0 i ==
| Data I RsU | Battery |Hits I Memory|
M ain battery Rk backup
=) Main battery - rechargeable SLA 45
Warning

The main battery should be kept in the
green zone at all timesz. Allowing the

549 voltage to drop below this level will
significantly reduce the life of the main
battery.
25
8.5
|l 20
| 50 1.5
5]
> — S

RSU bhattery status (rechargeable)

Running the main battery down to the red zone may result in irreversible damage to the battery, and it
will probably need to be replaced.
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Memory Usage

RSUs dedicate their entire memory to the current survey, and data must be unloaded onto a PC before
the next setup. The RSU's Operator Guide lists an approximate hit capacity for each RSU memory
size. Obviously the higher the traffic volume at a site, the shorter the survey that can be conducted.
Once full, aRSU will stop logging data, and return to itsidle state.

A RSU's status reports the percentage of capacity used so far, and an approximate time remaining
until full. Thisis simply extrapolated from the amount of datalogged and the Run Time (time el apsed
since the RSU was setup).

RSU Status - Channel 0 [
[Data | RSU [ Battery [ Hits | Memory |
Tatal memory 2030763 bytes
Used zo far 223451 bytes (11.03%)
Memory uzed
11%
0% Ta% Q0% 100
Mote: The following are estimates only Confidence  11.03%
E stimated time to run 1004 kr
Estimated full time  10:16 ‘Wednesday, 26 December 2007

Checking memory usage
When checking a RSU's status, warning messages will be issued if the unit is more than 90% full.

RSU Status - Channel 0 L=
| Data | RsU | Eatteryl Hits | & temary |
Tatal memaory 2080762 bytes ‘
Used sofar 2015232 bytes [96.85%] _‘ Hmm... _
Mernory used Lo memoryl
97%
Obiject:
w |Memory
Dretails:
0% 75% 90% 100
temary is mare than 907 full. -
Mote: The following are estimates anly Confidence 96.05% —‘ I i
Estimated time to wn 35 pr R ——
Estimated full time  03:32 Friday, 16 Movember 2007

Cloze

Memory usage warning message
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Sensor Statistics

The Sensor or Hit statistics can be used as arough guide to the quality of raw datalogged by a RSU.

- 3
RSU Status - Channel 0 [
| Data I RsU I Battery| Hits |Mem0ry|
Froperty Walue
Total & Hits 47802

Reqistered & Hits 47802 [100%)]
Rejected & Hits 0[0%)

Total B Hits 47802
Fegistered B Hitz 47802 (100%)
Fiejected B Hits 00%)

Total Ratio A/B 100%
Fegistered Ratio A8  100%

Analyzis
Sensors are matched within 5%

¢ |~ I [

Checking sensor hits
Parameter Description
Totals The sensor Total counts are the total number of hits detected by each
sensor. Registered represents the actual number of hits stored in memory.
Ratios Ratios between the number of hits on each sensor.
Analvsis Conclusions and warnings related to the sensor totals and ratios. Warnings
y will only beissued if thereis at least 200 axle hits on both sensors.

When using a Classifier Sensor Layout, a 100% match between A and B sensor hitsisideal. In
reality, there will be a dight difference due to extra or missed hits.

A variation in total counts of more than 5% will give a Sensor Imbalance warning, highlighting a
potential sensor problem at some point during the survey. The best way to examine if a problem with
data quality existsisto unload the data and examine a plot of sensor hits, to determine where the
mismatch occurred. For example, if a sensor problem started late in a survey, and thereis sufficient
usable data at the start, then the mismatch is not an issue.

©2009 MetroCount® - MTE User Manual - Data Collection 16




RSU Status - Channel 0 =

| Data I RSU I Battery| /N Hits |Mem0ry|

Froperty Walue

Hmm...
Total & Hits 47802
Registered & Hits 47802 (100%) Sensor imbalancel
Rejected & Hits 01[0%)
Object:
Total B Hits 45242 w [gensors
Fegistered B Hits 45242 [100%) Dietails:

Rejected B Hits 0(0%) There may be a problem with sensor balance! Please check count details.

Total Ratio A/B 106%
Fegistered Ratio A/B  106%

Analyzis
&% There iz more than 5% mismatch between sensors

< | i ] D

Sensor imbalance warning

-
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A Sensor Imbalance warning may also be triggered if more than 10% of the total hits are being

removed by the debounce filter. For example, this can be caused by an incorrectly installed sensor, or
vehicles traversing the sensors at an angle, giving multiple, closely-spaced hits. Again, itissimply a
warning that there is something unusual about the data.

RSU Status - Channel 0

[=5c)

| Data I RSU I Battery| /N Hits |Mem0ry|

Froperty Walue

Total & Hits 47802

Registered & Hitz 47802 (100%)

Rejected & Hits 0[0%)

Total B Hits 57427

Reg; 9]

Rejected B Hitz 9811 (17.1%)

Total Ratio A/B 83.2%

Fegistered Ratio A8  100%

Analyzis
&% There iz more than 16% mismatch between sensors
& More than 10% of senzor hits are being removed b...

Cloze

Rejected hits warning
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RSU Setup

Overview

This section introduces the fundamental software concepts associated with setting up a RSU. For
important issues relating to physicaly installing a RSU, refer to the Roadside Unit Operator Guide
for the corresponding model of RSU.

Starting a RSU is an extremely simple process of describing the site viaa set of setup parameters,
and specifying a start time. For the most part, the setup parameters are purely descriptive, and do not
affect RSU operation. The RSU continues logging until stopped, or filled to capacity.

For simple, infrequent surveys, RSUs can be easily configured on site. For planned surveys, Site
Lists simplify the process even further, and minimize user error.

Setup Parameters
Site

The Site parameter is user-defined and may be up to 20 characterslong. Thisis commonly used to
represent the name or serial number assigned to the site where the RSU is placed.

The Site parameter is used as the first part of a dataset's filename when unloading data.
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Attribute

The Attribute parameter is user-defined and may be up to 25 characterslong. Thisis commonly use
for site coordinates, or sub-grouping sites, for example by suburb or county. The Attribute parameter
can be optionally used for grouping datasets into different folders when unloading data.

Operator

The Operator parameter istheinitials (up to three characters) of the RSU operator's name. Thisis
useful for identifying field operators if they need to be asked about a particular survey.

Start Time

A RSU becomes active onceit is setup, however the logging of sensor hits can be deferred for up to
10 days. Thisfeatureis useful for conserving memory by only logging during the specific period of

interest. It is also useful when a RSU isto be setup in the office and placed in the field some time
later.

Note that a survey end timeis not specified. The finish time of the datais set at the point the RSU is

unloaded and/or stopped. MCReport provides tools for selecting areport's period from the available
data

The default setting isto start logging immediately. To defer logging, any timein the next 10 days can
be manually specified, or several automatically calculated boundaries are provided.

— Roadside Unit Start Time =5
P

Fomldcms«wv m Set the time for the Roadside Unit to start. The unit can
ot st plmaten b : be deferred for up to ten days.

Sie sovtuse Lwe  Opessins
D RG0SR D o

Start tirne

[ Start immediately - ]
16:06 Tuesday. 20 Movemnber 2007

Start immediately
e o Sl S Start on nest hour k
"
(o ——— =] [ Cane T Start on nest day

Start nest Monday
\_= Start next Saturday

Deferring RSU Start Time
Sensor Layout

Layout Options

A RSU can beinstalled using a variety of Sensor Layouts, to obtain either classification datausing a
pair of sensors, or event-count data from a single sensor. The Sensor Layout describes the
configuration of the sensors for use by MCReport during analysis - it does not affect the operation of
the RSU. The options for Sensor Layout will change depending on the model of RSU connected.
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Roadside Unit Setup

Set site information here

| site Attribute

Operator

MCHQ

Start tirne

[-32.0811016 +115.753860]

GC Location...

Immediately

Site description

Start time...

0'Connar Close narth of Raollingon <S0kmdh:

Sensor lapout

Lockout [me]

Axle senzors - Split [Count]

|‘ID |[ Set Lockaout ]

[ 0- Unused ar unknown.

| 0 - Unuzed or unknown.

o |

| 0 - Unuzed or unknown. - | |D

Spacing

e

1000 mm -3 ft 34 in [ SetSpacing |

[ Cancel ][

Selecting Sensor Layout

Guide for the model of RSU.

Note: For Sensor Layout recommendations and limitations, refer to the Roadside Unit Operator
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Axle Sensors - Paired (Classifier Layout)

Axle Sensors - Paired, also referred to as a Classifier Layout requires apair of parallel axle sensors
(tube/hose or piezo sensors) spaced a known distance apart. Thisis the most commonly used sensor
layout asit gives the best value-for-effort in terms of the wealth of information that can be obtained
from the raw data. M CReport partitions the raw hitsinto vehicles, and calculates vehicle class, speed,

direction, headway and so on.

Roadside Unit Setup

Set site information here

Site Altribuite

MCHQ [-32.081102 +115.753860)

Start time

Immediately

Site description

0'Connar Close narth of Raollingon <S0kmdh:

Sensor layout

[Axle zengors - Paired [Clazs/Speed/Count)

Direction Lane
AR [? - Maorth bound A>B, South bound B v] 1]

Operator

T

Start time...

Lockout [me]

0 - Unuzed or unknown.
0 - Unuzed or unknown.
0 - Unuzed or unknown.

Spacing

1000 mm -3 ft 34 in [ SetSpacing |

Axle Sensors - Paired

This Sensor Layout provides one Direction option (either unidirectional or bidirectional) and one
Lane designator. The Spacing between the sensors must also be specified.

Axle Sensors - Separate or Split (Count Layout)

The Separate and Split layouts can be used to obtain short-term counts of raw hits or events, but not
classified vehicles. These layouts are useful for sites where a Classifier Layout isinappropriate, such

as multiple lanes with traffic flows in the same direction.

A Separate layout indicates the event counts on each sensor bear no relationship, such as being on

opposing carriage-way's.
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Roadside Unit Setup

| Set site information here

Site Attribute Operator

MCHQ [32.081102 +115.753860]  GC

Start time

Immediately Start time...

Site description
0'Connar Close narth of Raollingon <S0kmdh:

Sensor layout Lockout [me]

[Axle zengors - Separate [Count] ] a0

Direction Lane
& [1 - North bound, -]
B [3 - South bound. -] 2

0 - Unuzed or unknown. 1]

0 - Unuzed or unknown. 1]

Spacing
1000mm - 3t 3.4 in Set Spacing [ cance J[ ok ]

Axle Sensors - Separate

A Split layout can be used to differentiate event counts across a pair of lanes. Using a pair of sensors
(one long and one short), the short sensor gives one lane, and the long minus the short gives the other
lane. Using additional RSUs, this method can be extended to more than two lanes.

When selecting either of these layouts, a Direction and Lane number are available for both inputs.

Roadside Unit Setup

| Set site information here

Site Attribute Operator

MCHQ [32.081102 +115.753860]  GC

Start time

Immediately Start time...

Site description
0'Connar Close narth of Raollingon <S0kmdh:

Sensor layout Lockout [me]

[Axle zengors - Split [Count] v] a0

Direction Lane
& [1 - North bound, -]

B [1 - North bound. -] 2

0 - Unuzed or unknown.

0 - Unuzed or unknown.

Spacing
1000mm - 3t 3.4 in Set Spacing [ canca ||

Axle Sensors - Split

Vehicle Sensors - Separate (Count Layout)

The Vehicle Sensors layout is available for RSUs with vehicle sensors (loops). The layout assumes a
single sensor per lane, to provide vehicle counts. A direction and lane designator is available for each
input.
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Roadside Unit Setup '
Set site information here ; m

A

Site Attribute Operator

iRt |
MCHQ [32.081102 +115.753860  GC

Start tirne

Immediately Start time...

Site description
0'Connar Close narth of Raollingon <S0kmdh:

Sensor layout Lockout [me]
[Vehicle zenzors - Separate [Count] ] 350 Set Lockout

Direction
04 [1 - North bound.

0B [1 - Noith bound.
14 [1 - Noith bound.
18 [1 - North bound.

Spacing
1000 rarn - 3t 3.4 in Set Spacing

Vehicle Sensors - Separate

Site Description / Text

The Site Description parameter may be up to 70 characters long. It is used to identify a survey site. It
is useful to settle on a convention, such as the road name and nearby intersecting roads, landmarks or
sign posts.
A site's posted speed limit (PSL) can also be entered into this field. MCReport will optionally scan
for aspeed limit in the following form:

e Must be enclosed in angle brackets < >

» Default iskm/h. Append an'm' or ‘M’ for mph.

» The speed limit can appear anywhere in the description, but other angle brackets cannot be
inserted when using this feature.

Example Site Descriptions
km/h mph
Hay St <60> <40 mph> Speed test, Euston Road
<60km/h> Hay Street ACPO test, Harrow Road <40m>
Hay St, <50 km/h> study Harrow Road, PSL=<40 MPH>

Direction(s)

The Direction parameter specifies the approximate direction vehicles at the site are headed, or the
overriding direction of a carriageway of afreeway or highway. Direction is specified as north, south,
east or west bound, so it is simply a matter of selecting the compass point that best approximates the
actual direction of travel.

For a Classifier Layout (pair of sensors), the direction a vehicle was travelling is determined by the
sensor that was hit first. Vehicles travelling from A to B is known as the primary direction, and
vehicles travelling from B to A is called the secondary direction.
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There are eight direction codes to choose from. Thefirst four are for single lane sites, and only the
primary (A>B) direction is specified. The second four direction codes are for bidirectional sites, and
both the primary (A>B) and secondary (B>A) directions are specified.

Senap

Roadside Unit Setup
Sat i rbrmaton heve

- Marth bound, & hit first.
- Unused or unknown.

- South bound, & hit first.
-'wiest bound, & hit first.
- South bound A8, North bound B4,
-West bound A>B. East bound Bra.

- Morth bound 45 B, South bound B4,

- East bound A>B. West bound Bré.

Direction Codes

Remember that the direction codeis a purely descriptive field, for reference during data analysis. For
single lane sites, vehicles travelling in the secondary direction (for example, overtaking) will still be
logged. The RSU does not filter vehicles.

When using a Count Layout, the analysis software has no concept of vehicles, so the concept of A>B
and B>A isdropped. A second direction code is provided for Separate mode, when the A and B
sensors can be placed independently.

Lane

The lane number is used to distinguish data collected from multiple lanes at one site. By convention,
alane number of zero (0) is used for single-lane or bidirectional sites.

For multi-lane sites where multiple RSUs are required, each should be setup with a unique lane
number starting at 1, through to a maximum of 15. When data is unloaded, the lane number is
included in the file extension of the suggested dataset name. For example, the files for a multi-lane
site with two RSUs can be easily recognised as having the same file name with .ec1 and .ec2 file
extensions respectively.

A consistent numbering convention will help differentiate datasets. For example, number the lanes
consecutively, start at one (1) from the west (north-south roads), or north (east-west roads).

Lockout

For RSUs with axle-sensors, the Lockout time is used to eliminate spurious, closely-spaced sensor
hits, primarily to avoid wasting data storage space. Extra hits that are actually logged will be filtered
out by the data analysis software.

The Lockout setting specifies the time period (in milliseconds) after alogged sensor hit, for which
further sensor hits will be rejected. The recommended L ockout setting are:

¢ 10msif the sensor spans multiple lanes, and

» 30msif the sensor spansasingle lane.

For RSUs with loop sensors, the Lockout time is used to eliminate multiple counts for long vehicles
where the loop may "untrigger" mid-vehicle. The default setting is 350 milliseconds.

Spacing

The Spacing parameter specifies the distance between the sensors when using a pair of sensorsin a
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Classifier Layout. This paramet
MCReport is optimised for a sp

er is disabled when using a Count Layourt.
acing of one metre (three to four feet). A longer spacing of up to three

metres (or 10 feet) can be used for improved speed accuracy.
The spacing is stored by the RSU in millimetres. During setup, the spacing can be entered in either

metric or non-metric units.

| Rosdside Unit Setup

| Gat s brmton heve

stuse
IO )

Sensur spacmg

E I Spacing may be entered in either units

g e

TE Metric Spacing
1000 Millimetres

i Sat Mon-metric Spacing
o 3 Fest 34 Inches

=

I ()8 i [ Cancel ]
Carcel

Spacing can be entered in metric or non-metric units

Site Location

M CSetup provides the option to store a site's coordinates (latitude and longitude) in the Attribute
field. Coordinates can be entered manually, or read from any serial GPS unit that supports the NMEA
0183 data format. The serial port used by the GPS unit is set in MCSetup's Preferences. USB and

Bluetooth GPS devices usually

create avirtual serial port that can be used by MCSetup, provided

other GPS software it not using the port.

| RoadS|de Unit Setup

Set site information here

LAttribute
[-32.08110:

Site
MCHO

- Dparatnl
2 +115.753860] I Location... I

Location
Deg bin

Latitude -32.08170161
Longitude 11575386

0
]

5 W =-Deg)
UTH...
GPS - NMEA (830

Start time:

Immediately

Site description

0'Connor Clase north of Rolinson <GB0k

Sensor lapout

GPRMC,025041.000.4,3204.8661,5,11545.2316,E,0.00,100.31,210409,,. D77

Start time..

(025041.000
Valid - Diff, 5PS
g

UTC time:
Signal quality:

Lockout [ms) S atellites:

[Ax\e sensors - Paired [Class/Speed/Count]

-] [20

Alttuds: 140

Direction Lane
458 |7 - Noith bound £5B, South bound B+ | D

1]

0 - Urused or unknown.
0 - Unusged or unknown.

0 - Unused or unknown.

Spacing

DGPS update:
DGPS name:

(0000
(0000
092
240

Get GPS

=

HDOP

Pairts:

[Satellita wiew hd ]

1000 mm -3 ft 3.4 in Set Spacing |

l

Cancel ] I

[ Pack coordinates into RSU Attribute he\dl | ok | [ Cancel ]

Using a GPS unit to set a site's location

MCSetup's GPS interface is accessed via the Location button in the Setup dialog box. The Get GPS

button at the bottom will start t

aking continuous readings.
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Setup Procedure

A

A setup operation transfers a new set of setup parametersinto the RSU's header, and sets the RSU
active, effectively erasing the previous set of data.

Note: A data protection feature prevents a RSU from being setup if the RSU has not been stopped
using the normal unload procedure. If the RSU's data is not required, its status can be quickly
cleared by performing a Factory Setup.

It is good practice to check a RSU's status before and after a setup. Before, to check the unit is
successfully communicating, and afinal check of battery levels. After, to verify the setup was
successful, and the RSU is active.

When performing a setup, the initial setup values are taken from the RSU's current header. This
feature is useful when aRSU is close to or has reached full capacity, and further datais required from
the same site. After the existing data has been unloaded and the RSU stopped, restarting the RSU
does not require the setup parameters to be re-entered. Multiple datasets from the same site can be
easily combined into asingle report in MCReport.

Note: RSU's do not have a real-time clock. The PC'stimeis stored in the RSU's header at setup, and
the time-stamped hits are referenced from this time. Remember to check the PC'stimeregularly!

To setup a RSU
1. Connect aRSU and click the Setup button on M CSetup's main toolbar, or type Ctrl + s.
2. Fill in each of the setup parameters as described in the previous section.
3. Click the OK button to send the setup information to the RSU.

Each of the setup parameters will be automatically checked before sending to the RSU. If any
of the values are outside of their allowable range, a warning message will be displayed,
indicating the setup parameter that isin error.

Hmm...

Value out of range!

-

D etails:
The value must be between 0 and 25 characters.

.

Example setup parameter warning
4. Check the RSU's status to confirm it is active.
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RSU Status - Channel 0 - =5

Datafy ASU attery I Hits I Memory|

Froperty Walue
Ident. 7 N200MPRS MCEE-LS [MCES] (c)Microcom 190ct04
RSU MCEE00

Batteries  Main=6.01, RaM=3.05, [M=6.01, R=3.85v]
Memary Uzed=0.00% [0 of 2080768 [HI=01. LO=4000]

Setup Time 1334 Wednesday, 21 Movember 2007
Start Time  13:34 Wednesday, 21 Movember 2007
Finish Time 1334 Wednesday, 21 Movember 2007
Fun Time 0 days 0 hr 0 min

Status € J0%00] Rsadside Uit ACTIVE: Rurring nomal >

Check the RSU is active after a setup
5. Usethe Sensor View to verify sensor operation.
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Sensor View

Overview

MCSetup provides several real-time views of the data being logged. The choice of view modes
depends on the type of RSU connected, and the unit's current configuration and setup.

oﬁ To view sensors in real-time
e 1. Setup aRSU, and click the View button on M CSetup's main toolbar.

2. TheView mode dialog box will appear if more than one mode is available for the connected
RSU. Select one option and click the OK button.

View mode

Show sensor hits as...
@ Rolling time picture
(1 Wehicle list

() Axle timings

Selecting a View Mode

Rolling Time View

The Rolling Time view displays a variable-width window of recently logged sensor hits. As vehicles
pass over the sensors, the logged hits are displayed on the time-line at the top, providing confirmation
of correct sensor installation and RSU setup.

i 5
# ° Rolling time view M
A - upper track, B - lower track
*e
' &
Time width = 3 seconds
Speed = 81.8 Km/h, 50.8 mph Last Axle = 15:60:16

Snapshat of rolling view
[ X
| [ X3

Time width = 3 seconds

Rolling Time View

When using a Classifier Layout, there should be matching A and B sensor hits for each axle. The
offset between matching hitsis determined by the speed and direction of the vehicle. An approximate
speed is displayed for the last pair of matching hits.

The Time width slider bar determines how many seconds the rolling window represents. Increasing
the display width will increase the number of axlesvisible at atime, but will decrease the resolution.
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Note:
A The Last axletimeis the time-stamp of the last logged sensor hit, giving the current time according
to the RSU. Over the period of a survey, thistime may drift from the time of the PC used to setup the

RSU. If syncing manual counts at the end of a survey, remember to use the last axle time, not the PC'

time.

The Grab button copies the current time picture to the snapshot picture at the bottom.

Vehicle List View

The Vehicle List mode provides a basic, on-the-fly partitioning from the immediate hit stream being
logged by the RSU. It includes an array of information about each vehicle and a scaled whesl picture.
The Vehicle List mode is only available when a Classifier Layout is used.

hits less than a fixed time (DeltaV) apart into a vehicle. Remember that in this mode, the RSU is

2 Note: The Vehicle List mode should only be used as a rough guide. Vehicles are formed by joining

logging time-stamped sensor hits - not vehicles. MCReport uses a more advanced partitioning

algorithm.

-

B Traffic view =H0O0 X

Time Dir el wh

15:52:48 4B E26 26.0
155256 4B E9.7 28
155301 4B E7.5 27
1553058 4B 59.2 23
155315 4B E0.8 1.3
185321 4B 70.8 E.8
155329 4B 771 57
155337 4B 88.2 232
155356 4B E7.5 16
155359 4B E4.5 24
15:54:02 4B g1.5 28
15:54:06 4B 80.0 24
1R-RA-MS AR RN A 23

-
a
o)
o

Er  ‘Wheel Picture - Metric [... i

ra

000 000 000 000

oo

oo

oo

000 000

m

o0 00

o0 o0

0 oo o000 000

oo

oo

oo

oo

SR ST U N S T - I S X
R R N T B I U VI R S |

nn

| Deltat | Cloze

Viewing sensor hits partitioned into vehicles

Parameter

Description

Time

Time of thefirst axle of the vehicle.

Direction (Dir)

Direction of the vehicle.

Velocity (Ve)

Speed of the vehicle. Units may be km/h or mph, depending on the selection of
unitsin MCSetup's Preferences.

Wheel base (Wh)

Wheelbase of the vehicle. Units may be metres or feet, depending on the selection
of unitsin MCSetup's Preferences.

Axles (Ax)

Number of axlesin the vehicle.

Groups (Gp)

Number of axle groupingsin the vehicle.

Error (Er)

Error number indicating a mismatch in sensor hits.

Wheel Picture

Character based representation of vehicle axle groupings.

Deltav

This setting is the minimum gap in the hit stream that M CSetup uses to separate
vehicles. Note that this Delta-V setting does not affect the data that is being
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Parameter

Description

logged.

©2009 MetroCount® - MTE User Manual - Data Collection

31



Axle Timing View

The Axle Timings mode displays the raw hit information that the RSU islogging. The Axle Timings
mode is only available for a Classifier Sensor Layout.

[ B Traffic view =107
Time Deltas, Celtab Chanrel
978.222 978.222 &
978.269 978.269 B
978.362 0140 &
978.409 0140 B
978.440 0.077 &
978.488 0.079 B
978.612 0172 &
978.659 017 B
978.691 0.07g &
978.738 0.079 B
978.768 0.077 &
978.817 0.07s B

Viewing precise sensor hit timing

Parameter Description

Time Time in seconds since the RSU was setup.

DeltaA Offset in seconds since the last A sensor hit.

DeltaB Offset in seconds since the last B sensor hit.

Channel The sensor channel that was hit.
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Data Unload

Overview

The Unload process transfers a RSU's header and data to a proprietary-format binary data file known
as aDataset. An Unload can be performed at any time, without interrupting logging. At the end of a
survey, the RSU should be stopped as part of the Unload process.

Note: Unloading data from a RSU does not erase the data from memory. All data remains until the
A next setup is performed, so data can be unloaded again if necessary, until the next setup.

Dataset Location

M CSetup uses the Base folder for unloaded data location specified in the Preferences to store
unloaded data. M CSetup also supports automatic creation of afolder structure, based on a
combination of a RSU's Site and Attribute, and the current year and month. Refer to the section
MCSetup Configuration for details.

Naming Conventions

When unloading data from a RSU, the dataset's filename will be automatically generated. Thisis
based on the RSU's Site parameter, and the current date.

The dataset's filename need only be unique. If afile by the same name already exists, an overwrite
warning will be displayed. Thereis no need to make the dataset filename descriptive. When browsing
for datasets with MCReport, files will always be listed by their key header details.

Note: The three character file extension is extremely important. Datasets are created with a file
& extension of .ecX where X is the lane number. MCReport uses this file extension to recognise
MetroCount datasets. Do not change this file extension.
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The Unload Process

If possible, unload a RSU's data before removing from the site. This provides an opportunity to view
basic data quality, and collect further datain the unlikely event of sensor failure. An Unload should
complete in under 10 minutes, dependent on capacity.

1. Connect aRSU, and click the Unload button on MCSetup's main toolbar.

If thisisthe first connection to the RSU, the "New connection” dialog will appear. A quick
status check prior to an Unload is always good practice.

|l Unload options

Set the unload mode and file name here

oﬂ To unload data from a RSU
-4

i [ Stop the RSU after unloading datal

Suggested file name
C:A\Users\MTE Dema Uszer\Documents\MetroCountsMMTE 3. 215D ata\MCHE04Jun2003.ECO

The suggested name iz bazed on the data header from the Roadside Unit and option settings.

[ Change name... ]

[ Cancel ][ et > ]

Start of the Unload Wizard

2. If thisisthe end of asurvey, check the Stop RSU after Unload option.

Upon successful completion of the Unload, the RSU will be set to its Idle state, ready for a new
setup. With this option unchecked, logging will not be interrupted.

3. The suggested folder and file name will be as described previously. In the unlikely event that it
needs to be changed, click the Change name button, remembering to keep the .ecX file
extension.

4, Click the Next button to continue the wizard.

5. A confirmation dialog box is shown next, with any folders that will be automatically created
shown in bold. Click the Start unload button to continue.
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Confirm unload destination

The file path is shown here

The path and file shown in bold will be created...

B T
B@ Users
B@ MTE Demo User
B@ Documents
B@ MetraCount
B MTE 3.21
B@ Data

File size = 269 bytes
Free space on drive = 34.5G bytes

[ << Back ] I Start unload I

Confirmation of folders and dataset to he created
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6. During the Unload, adynamic plot of the A and B hitsis displayed as the datais transferred.
For ideal classification data, the A and B plots will perfectly overlay.

C:A\Users\MTE Dema User\DocumentsiMetraCountsMMTE 3. 215D ata\MCHE04Jun2003.ECO
0'Connar Close narth of Rollingon <S0kmdh:

203 -

B

0

" <1335 30 May 09 133504 Jun 09 >

3 - Urload complete. Mode: Unload then STOP.
2 - Speed = 38400bps Block = 952

1 - Unload started Bytes written = 223254
Fate = 2841 bytes/zec

o R

Unload progress showing sensor hits
7. When the Unload is complete, click the Close button.

If the option to stop the RSU was checked, use a quick status check or the RSU's status LEDs
to verify the RSU is now inactive, to prevent unnecessary battery drain.
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