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Changes to the Phoenix Firmware:

Thissection doc u mentsthe differences be tweenthevariousversions ofthe Phoe nix Count er/Classifiers. If
you have used a pre vi ous ver sion, you can sim ply re fer to the list of changes be low to de ter mine what has
changed.

Note thatsome ver sion numbers are skipped. This hap penswhen anewver sionis cre ated for R&D or testing
purposesandisnotreleasedgenerallytoourcustomers.Inaddition,aversionnumbermight be skipped ifit
sim ply fixes some mi nor bug in the firm ware.

m VERSION1.00

Ini tial re lease of firm ware (de rived from Uni corn Firm ware V1.30).

For the sake of brev ity, ver sions 1.01 to 1.49 have been re moved.

m VERSION1.50

Added code to sup port the new Power Imp.
Increase size of TAM Codeto 12K (to han dle autostarting) and re duced allow able system memory to 16K.

m VERSION1.52

Made changes to sup portre vised TAM Card Hard ware.

m VERSION1.53

Extended de lay times wheninitializing mo dems. Thisis done to sup port slower (and less ex pensive) mo-
dems.

m VERSION1.54

Added op tion to turn off mo dem ini tial iza tion. Allmo dems are then treated as dumb mo dems.
Re movedthe Alt+9 optionfromthe counterkey padto setbatterywarningand offsetvoltages. Thisis now
done us ing TrafMan (Alt+F10 from the main linked screen).

m VERSION1.55

Added op tion to scroll dis play to see other spac ings when monitoring Raw or Binned data (use Right or
Left ar rows from key pad to see other spac ings).

Added sup port of Day light Savings Ad just menttime (set using TrafMan).
Addedsensorinfotomonitorcountdataenquire so TrafMan canset piezolevelswhilemonitoringcount.

m VERSION1.58

Changed de fault mo dem ini tial iza tion (sec ond line) so that the &D1 is changed to &D2.
Fixed bug caus ing lost data when mem ory be came full.

m VERSION1.60

Added Pacing De lay & XON/XOFF Sup port.
In creased size of Site ID from 10 char ac ters to 15 char ac ters.

m VERSION1.61
Fixed tim ing bug cre ated by ver sion 1.60.

m VERSION1.62

Copy right © 1992-1995 High Leah Elec tron ics,Inc.
ALL RIGHTS RE SERVED



Phoe nix Field Unit Man ual \

Fixed mo dem com mu ni cation bugsin clud ing fail ure to rec og nize smart mo dems, fail ure to leave the
“Setting Mo dem” screen, and fail ure to re setthe mo dem prop erly.

m VERSION1.63

Same as ver sion 1.62except the letter of the ver sion is now re ported by TrafMan (in stead of just the ver-
sion num ber). You DO NOT need to up date to ver sion 1.63 if you have ver sion 1.62.
Let ter ver sion “z” has also been cre ated which adds In-Day Times (see Ap pen dix F).

m VERSION 1.64

Addsinthe View Lane Totals func tion to all stor age modes (Raw, Binned, Count, & Sen sor). Note thatyou
can only view these to tals us ing TrafMan.

m VERSION2.00

This is a ma jor new re lease of the firm ware which has the fol low ing new fea tures and changes:

In-Day Times are now part of all ver sions (see sec tion VII).

Counternow containsabuiltin serial num berwhichisin cluded with all datafiles stored (see sec-
tion I.d.).

Fixed prob lem with hun dredths of a sec ond value on Raw and Sen sor data.

Coun ter now sup ports Lane Grouping (see sec tion IV.c.2) for Binned and Count data.
Counter now monitorsthe loop board(s) and if used and col lect ing data will check to in sure that
the loops are func tioning. If they are not, then the are au to mati cally re started and re tuned. See
sectionl.e.formoreinformation.

You can now set the the Battery Warning Voltage from the Con fig ure System Op tion (section
IV.h.).

You can now View Lane To tals from the coun ter key pad (sec tion IV.1.).

Counternow has an optional Call-Back sys tem which can make the coun ter call you up and warn
you when one or more lanes goes down. See sec tion VIII for more in for ma tion.

Coun ter pro gram code is now bro ken up into three parts: EPROM Code, TAM Code, and RAM
Code. Thesethree seperate programswork to getherto make the counterop erate. See section|.f.
for more in for mation on how these three pro grams work.

The TAM In ter face has been im proved to work with more types of TAM cards and has also be-
come morereliable. Abug hasbeenfixed which allows you to overwrite the end ofa TAM card.

m VERSION2.01

Fixed problemwhen monitoring Raw or Binned data with TraMan, the length of the ve hi cle was shown as
“=<x>"in stead of “Length=<x>" (<x> rep re sents the length value).

m VERSION2.02

Fixed prob lem when SnMis Stor age Mode was set to Dis abled, the SnMis were still be ing dis played.

m VERSION2.03

Fixed bug with con verting SnMis #3to ave hicle whenin Pres-Axle-Pres mode and the SnMis #3 To Ve hi
cleoptionisenabled.

m VERSION2.04

Fixes a prob lem with Lane Grouping that caused coun ter to stop col lecting data when group ingwas en-
abled and at least two groups were se lected.

m VERSION2.05
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Cold Re starting coun ter will now also re set theWhich Loop Boards In stalled value. This al lows the user to
re motely re-en able loop boards that have shut down.

VERSION2.08

Changed coun ter so that while load ing new TAM or RAM code all ex ter nal in ter rupts are dis abled. This
pre vents any cor rup tion of the TAM or RAM code during up load.

Addedcodetoinitialize Piezo Sensitivity levelson powerup. This pre ventsthe piezosfromtrip ping during
the Self Test due to be ing uninitialized.

Re moved all I/0 Wait States to speed up data pro cess ing.

Added commandtoallowsetting ofthe Day Light Savings Time Ad justvalue with outhavingto stop col lec
tion first.

VERSION2.10

Fixed bugthatoc curred whenusing Pres-Axle-Pres and the SnMis #3 To Ve hicle option. Counter will now
correctlyre portthevehicle.

VERSION2.12
See2.21descriptionbelow.

VERSION2.20

Thisis amajorre lease of the firm ware. This ver sion in creases the Phoe nix coun ter ca pa bil ity to a full 8
lanes of clas sificationand 16 lanes of count. Be cause of this, all direc tional lanes for Raw and Binned data
collectionare nowthe actuallane num ber + 8 (in stead of + 4). Forexam ple, Lane #1 op po s itedirection
traf fic will be stored in Lane #9 (in stead of Lane #5). See sec tion Il.b for more in for ma tionondirectional
traffic.

Other 2.20 Changes:

Fixed bug that dis played SnMis #25 (or SnMis #/ on coun ter screen) when us ing Pres-Axle-Pres
or Axle-Pres-Axle mode with di rec tional traf fic and the cen ter sen sor would be hit with out any
other sen sor. Coun ter now cor rectly dis plays a SnMis #0.

VERSION2.21

This ver sion fixes a bug which causes the coun ter to fail dur ing file move mentin heavy traf fic. NOTE: Ver-
sion 2.12 is also avail able which has this same fix but with out the other 2.20 changes. You do not need
2.21 if you have 2.12.
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|. Introduction

|
Thank you for pur chasing Dia mond Traf fic Prod ucts Phoe nix Traf fic Clas si fier Field Unit. You have pur-
chased one ofthe fin esttraffic clas sifi cation counter avail able to day. This man ual describestheoperation
and pro gram ming ofthe Phoe nix Field Unit. Please be sure you have read and under stood thism an ual com
pletelybeforeattemptingoperation.

What is a “Phoe nix Field Unit”?

The Phoe nixisadatagatheringinstru mentforuseinthefield. Byusingthe Phoe nixand o ne of several pos st
ble com bi nations of sen sors, traf fic data and ve hi cle clas sifi cation can be re corded and later retrieved.
Speed, Length, and Num ber of Axles are just a few types of data which can be gath ered with this use in stru-
ment.

Forthe unitit self, the welded alu mi num case is du ra ble, light, and weather re sistant. Theinteriorkey pad &
display are both sealed to pre vent mois ture from dam ag ing them. In ad dition, a rub ber seal is installed
around the lid to fur ther pro tect the unit from the weather.

The case also containsalid se curing mechanismandaluminum carrying handle. Therightside of the case
nor mally contains two or four Airswitches, a Battery Charger/So lar In put plug, and the Seriallnterface plug.
Op tionally, the right side can also be fit ted for loops in puts, piezo in puts, and/or a re mote input.

Inside the case is the heart of the unit, the micro pro ces sor. Sev eral elec tronic printed cir cuitboards contain
themicroprocessor,backupbattery,chargernetwork, memory,andall other sup portcir cuitry for the unit. In
ad dition, the case can containthe boards forany op tions which are customer or dered, such as Loop De tec-
tor Boards, Piezo Boards, TAM Mem ory Card In ter face board, and Ex panded Mem ory.

Some Tips to Pro long the Life of Your Phoe nix

m Always dry the unit out com pletely af ter re mov ing from the field.
B Al ways push on the dust caps onto un used plugs.

B Keepingthe batteryfully charged will prolongits service life. Re charge battery ev ery sixweeks when notin
use.

B Disconnecttheserialinterface plugifserialcommunicationisnotre quired. Thiswillsubstantially prolong
batterylife.

B Avoid place ment of unitin drain age ditches or ar eas prone to flood ing.

B Donotattemptservice withoutqualified personnel. The componentsofthe Phoe nixare very static sen sk
tive,and boards canbe damagedbyim properhandling. Allhardwareis coveredinthe Phoe nix Hard ware
Manual.

Copy right © 1992-1995 High Leah Elec tronics,Inc. Introduction
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l.a. How To Use This Manual

This man ual com pletely de scribes the use of the Phoe nix. The only thing not cov ered in this man ual is pro-
gramming & re trieving data from the se rial portwitha PC Com puter. Thisis cov ered in the TrafMan Software
InstructionManual.

Do | Have To Read The Whole Manual?

AnybodyusingaPhoe nixshouldread all of Section|,ll, and Il of this man ual. This will fa miliarize youwiththe
ba sic equip ment pro vided, what types of data you can col lect, and what type of sen sors can be used. From
that pointthere are three meth ods of op er ation:

Method 1 - Tooperatethe Phoe nixenftirely from its builtin key pad.

All setup and config uration can be done fromthere. Acom puter and/or TAM must be used
tore trieve the data once it has been col lected. If this is the method you want to use, first read
sectionlV.aand|V.b, thenread SectionV foran ex am ple which matches your ap pli cation.
Section Vlwillde scribe usingthe TAM inter face, ifin stalled.

Method 2 - Toop erate the Phoe nix only from a com puter (us ing the TrafMan Software).
All setup and config uration can be done fromacom puter (inad ditionto re trieving the col-
lected data). Ifthisis the method you wantto use, sim ply re fer to the TrafMan Software Man
ualformoreinformation. Usethisfield unitmanualforclarificationandtech nicalirformation
on the Phoe nix.

Method 3 - Tooperatethe Phoe nixusing both a com puter andits builtin key board.

This is the most com mon method since you might not be able to al ways have a com puter
with you, and be coming fa miliar with the key pad op er ationis al ways use ful. We sug gest
that you first at tempt to run the coun ter us ing the builtin key pad (firstread sec tion IV.aand
IV.b then fol low the ex am ples in section V.) After col lecting some data with the Phoe nix,
move on to us ing the TrafMan Soft ware to col lect your data. From that point, read through
the rest of the TrafMan Soft ware Man ual for more in for mation on control ling the coun ter
throughacom puter.

See section VIforacom plete de scrip tion on us ing the TAM in ter face, if in stalled.

[.b. Communication With The Phoenix

Com mu ni cating withthe Phoe nixis done throughthe builtin Key pad/Dis play, orthroughthe serial porttoan
IBMPC com patible com puter. Acom mu ni cations software pack age is nor mally pro vided for use with the
large variety ofIBMPC com patible com puters avail able onthe markettoday. This extersive soft ware pack-
age (called the TrafMan Software) al lows such ad vanced fea tures as:

“Pop-Up” win dows and “User-Friendly” menus.

Com plete Data base func tions with view ing and ed iting of all col lected data.
XMODEM trans fers for datafile re trieval, with later file for mat con ver sion util i ties.
Data File Print outs with daily and hourly sum maries.
Completemonitoringandconfiguration.

Tolearn more about using this pro gram, re fer to the TrafMan Software Instruction Man ual. Note that Phoe nix
serial ac cessis notre stricted to use with any partic u lar type of com puter. Any com puter which sup ports a
standard serialcom mu nications (RS232) will suffice. TheTrafMan Software Diskcontainsadocumentation
file for com puter pro gram mers for pro gram ming from the serial port (SERI AL. DOC).

Introduction Copy right © 1992-1995 High Leah Elec tron ics, Inc.
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l.c. System Components

To op er ate your Phoe nix coun ter/clas sifier you will need the fol low ing:

B Phoe nix Field UnitIn struc tion Man ual.
B TrafMan Soft ware Disk & TrafMan Software In struction Man ual.
B A Battery Charger or So lar Charging Panel.

B ASeriallnterface Cable.
OptionalltemsInclude:

B AModemiInterfaceCable.

B One or more TrafMan Enhance mentModules (such as the TrafPrintEnhancement).
B ARe mote Airswitch Cable.

® Anlinductive Loop Cable.

B One or more TAM Cards.

Ad ditional Equip mentRe quired To Use The Phoe nix Counter:

You must have the fol low ing equip mentto use the Phoe nix. All of this equip ment can be purchased from Dia
mond Traf fic Prod ucts as well as from sev eral other sources:

B Sensors. You must have the ap pro pri ate type and quan tity of sen sors (Loop, Tube, Piezo, etc.) If us-
ing tubes, you will need nails and road tube grips to in stall road tubes.

B A Computer. Ideally, this would be one of the many IBM-PC type com put ers avail able and you could
use the TrafMan Soft ware. Itis pos sible to use an other type of com puter, but it will re quire some one
with tech ni cal knowl edge and com puter pro gram ming skill for the type of com puteryou wishto use.

B A Modem. Thisisre quiredifyou plantoinstallthe Phoe nixinaper manentstation where commu nica
tion over a phone line is re quired. There are sev eral mo dems avail able, each with their own advart
tagesand disadvantages. YouMUST purchase aHayes Com patible Modem. We alsorecom menda
mo dem thatis pro gram mable (some times called a Smart Mo dem). The Phoe nix will work with most
non-pro gram ma ble mo dems as well, but you may not be able to take ad van tage of some fea tures of
the counter. See Section|ll.c.1for moreinformation.

Inaddition, Ap pendixAofthe TT-Link Software Man ual contains de tailed in structionsfor using a mo-
demwith any of Diamond Traffic Prod ucts counters.

Copy right © 1992-1995 High Leah Elec tronics,Inc. Introduction
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l.d. Features not available from the keypad

The Phoe nix has sev eral fea tures which are not avail able directly from the coun ter key pad. Some of these
featuresonlyrelate to serial port use and there fore are not needed from the key pad. Other fea tures would re-
quire to much internal firmware to access and use from the keypad and therefore are only accessible
through the se rial port.

Thefollowingfeatures are avail able in the Phoe nix but can only be setand/or used from the serial portusing
the TrafMan soft ware pack age.

m Data Retrieval
The mostim portantse rialcounterfunction, theretrieval of collected data. Thisis normally done using the
TrafMan and/or the Re mote software pro grams. See the ap pro priate man ual for more infor mation.

m Passwords

The counterallows you to en able/dis able pass word ac cess and to set your own pass word (the defaultis
“PASS”).

m Modemlnitialization

You can customize theinitializa tion string thatis sentto the mo dem. See ap pen dix A ofthe TT-Link soft-
ware man ual formore informationonmodeminitializationlines.

m Daylight Savings Time Ad just
You can either man u ally or au to mati cally have TrafMan setthe Phoe nix to han dle day light savingstime
changes. The Phoe nix will change the time and ad just data ap pro pri ately.

m TAM Card Reader

As de scribed in Sec tion VI, many func tions are avail able when the counteris con fig ured as a TAM Card
Reader.

m Battery Off setVoltage, SnMis#3To Ve hicle, & No Mo dem Initialization
These specializedfunctions,notcommonlyused, areallac cessiblefromaspe cial TrafMan Hidden Menu
which is called up us ing the Alt+F10 key from the main coun ter link screen. The coun ter must not be col-
lecting data to set these func tions.

m XON/XOFF and Pacing De lay

These two spe cial ized mo dems func tions can only be set from TrafMan us ing the se rial port. See ap per+
dix A of the TT-Link soft ware man ual for more in for mation.

m In-Day Times
In-Day times are spe cific time pe riods in side ofa 24 hour pe riod in which you wantto col lect data, and all
other times will be ex cluded. What this ba si cally does is make the coun ter cre ate a new data file several
times dur ing the day. For ex am ple, if you se lected two In-Day Times of 0600-1200 and 1600-1800, then
the counterwould cre ate two files per day, each con tain ing data for the ap pro pri ate time pe riod. See sec-
tion VIl for more in for mation on In-Day Times.

m Counter SerialNumber
The counternowcontainsabuiltinfirmware se rialnum ber, This se rialnum ber, usu ally setby us at the fac-
tory, isin cluded with all datafiles so that which counter col lected the data can be easily identified. Youcan
optionally setyourown serialnum berusingthe Alt+F10functionfrom the main counterlinkscreeninthe
TrafMan software.

m Counter Call-Back

The coun ter has an op tional Call-Back func tion which al lows you to pro gram the coun ter with a phone
num berforitto callifalane should go down. After making the call, the counter will con nectto are mote PC
run ning the TT-Link Soft ware and then is sue are port telling you the Site, Time, Date, and Lane(s) which
failed. See sec tion VIl for more in for ma tion on coun ter Call-Back.

Introduction Copy right © 1992-1995 High Leah Elec tron ics, Inc.
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l.e. Loop Board Monitoring

The counter has a builtin functionto in sure that your loop boards do not fail. Ba sically, when you use loops
fordatacollection,the countercheckseveryfive minutesto seeifanyloopactivationsh ave oc curred. If they
have not, then the coun ter goes to a spe cial func tion which sends acom mand to the loop board to see if itis
re spond ing. Ifitis n’t, then the loop board is re started and all loops are re tuned for properoperation.

Why, you may ask, should a loop board ever fail? Gen erally this is caused by one of two things:

B Lightning Strike
Some times if a light ning strike is close enough to the loops in the road a large static charge can be
transmitted through the loops into the loop board circuitry. The loop board has several electronic
protections against this and it will prob a bly not cause any dam age (un less the light ning is very close),
itmay causetheloop boardtolock up orshutdown. Theloop board monitoring function will detectthe
loop board fail ure and will re start the loops be tween 5 and 10 min utes later.

B OtherElectrical Noise
Sim i lar to a light ning strike, other sources of strong elec tronic sig nals can cause the loop board to
have prob lems. Forexam ple, astrong C.B. broad castfrom anille galtrans mitter. The loop boards in
your counterare the bestavail able butitis pos sible for strong elec tri cal in ter fer ence to cause pre ma-
ture shutdown. Once again, the loop board monitoring func tion will de tect and cor rect this oc cur
rence.

Chances are you have not ever ex pe ri enced any prob lem with your loop boards. The loop board monitoring
func tion has been added into the firm ware to make sure you never do.

|.f. Counter Firmware Configuration

Although not es sen tial to know, it will help you un der stand your traf fic coun ter if you know how the in ter nal
programmingworksinside yourcounter.Ifyouare notinter ested inthisinformationfeelfree to skip this sec-
tion.

There are three sep arate pro grams which op er ate in side the Phoe nix. The first (and mostim p ortantone) is
the EPROM. This is a phys i cal Integrated Circuit (IC) in side your coun ter which is pro grammed by us at the
factoryandinstalledinyourcounter. Wheneveryouturnthe counteron,themicroprocessorinside the coun
ter starts run ning the pro gram con tained in side this chip. The very first screen that ap pearson the dis play of
the coun ter will show you the name and ver sion num ber of this EPROM (for ex am ple: Phoe nix V2.00a).

The EPROM containsallofthereallyimportant programming suchasthevehicle classificationroutinesand
the rou tines that store data into mem ory. You may at some time want to per form an up grade of this EPROM
to add new fea tures to your coun ter or to fix bugs found in the pro gram ming of the EPROM. This is done by
tak ing your coun ter apart, re mov ing the old EPROM, and in stall ing a new EPROM that you get from Di a-
mond.

Thesecond programinside your Phoe nixis called the RAM Code. Thisisan auxiliary pro gramwhichre sides
inthe change able mem ory (called RAM Mem ory) and is only used when you per form var i ous non-essential
tasks such as using the Show Status op tion or Viewing Lane To tals. The EPROM au to mati callyknows how
and when to run this pro gram based upon what op tions you se lect.

Acopy ofthelatestRAM Code is always contained in the TrafMan sub direc tory on your hard drive of your PC
in afile named RAM HEX. When ever you link to a coun ter, TrafMan will check to make sure that the ver sion of
the RAM Codeinside the counteris atleast equalto the ver sion ofthe RAM Code thatis contained on disk. If it
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is not, then TrafMan au to mat i cally up grades your Phoe nix to the lat est ver sion. This is much easierthan
changing EPROMS be cause itis alldone au to mati cally for you with out any dis as sem bly.

The third and final pro gramin side your counteris called the TAM Code . This pro gram is only pres entin ma
chines which have a TAM Card In ter face in stalled. This pro gramis very similar to the RAM Code in that it re-
sidesin RAM Mem ory and can be up graded by TrafMan when ever you link to the coun ter. The lat estversion
of the TAM Code is al ways in your TrafMan di rec tory in a file called TAM HEX.

The TAM Codeis usedtocontrol all of the functions ofthe TAM Card In ter face. It con tains all of the pro gram-
ming to read, write, iden tify, and erase TAM Cards. It also con tains all of the code to turn the counterintoa
TAM Card Reader (see sec tion VI). A copy of the TAM Code is also con tained in the first 12K of every TAM
Card. You canin stantly up date acounters TAM Code by sim ply plug ging ina TAM Card which hasthelatest
ver sion of the TAM Code on it.

The EPROM knows how and when to use the TAM Code. In most cases you will never be aware when you are
inthe EPROM, RAM Code, or TAM Code. All three pro grams work to gether to pro vide a seam less and fully
functioningtrafficcounterenvironment.

Introduction Copy right © 1992-1995 High Leah Elec tron ics, Inc.
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II. Modes, Sensors, And How To Use Them

|
This sec tion of the man ual dis cusses the var i ous ways the Phoe nix can col lect data, and whattype of sen-
sorsarere quiredto collecteachtype of data. Please read this section care fully. The Phoe nix is a very so phis-
ticatedcounter/classifierwithmanyoptions. Readingandunderstandingthissectionfirst will greatly sim plify
operationlater.

Il.a. The Four Basic Storage Modes

Be fore attempting to use your Phoe nix, you should first be come famil iar with the four fun damentalmodes of
operation. The mode thatyou se lect de ter mines the type of data that will be col lected, andwhether the in for
ma tion will be com bined with other en tries or stored in divid u ally.

Raw - Thismode will store eachin divid ual ve hiclein mem ory asit passes by. The followingin for-
mationabouteachve hicle canbe storedinmemory: time, speed, num berofaxles, spacing
betweeneachaxle, overalllength,and bin classifications.

Binned - Thismodeistheconventionalclassifierstoragemode. Eachvehicleisanalyzedandgiven5
differentbinnumbers. Eachbin#repre sentsacate gorytheve hicle belongsto. The5bins
are Axle Class, Speed Class, Length Class, Gap Class, & Head way Class. The param e ters
for de ter min ing what types of ve hi cles be long to each bin # can be changed by the user,
with the most com monly used val ues be ing built into the Phoe nix. Users specify atimein
terval, such as ev ery 15 min utes, in which the to tal num ber of ve hi cles for each bin will be
storedin mem ory.

Count - The count mode is one of the sim plest modes of op er a tion. Itis used when just a ve hi cle
countisde sired. Whenusing Tubes or Piezo Sen sors, the Phoe nix pro vides the to tal num-
ber of ax les de tected, op tion ally di vided by two. When us ing Loops, the Phoe nix will give
the num ber of ve hicles. Users specify atimeinterval, such as everyhour, inwhichtheseto-
tal counts will be stored in mem ory.

Sen sor mode stores in di vid ual sen sor pulses into mem ory with an ac cu rate time stamp.
This mode by passesthe Phoe nixreg u lar dataanal y sisroutines and al lows us ersto getan
ex act copy of what the coun ter saw on the road way. Other soft ware, such asTrafMan, can
then be used to an a lyze this data into other forms as the user re quires.

Sensor

[I.b. Sensors and Sensor Modes

The Phoe nixsup ports Road Tube Airswitches, Inductive Loops, Re mote In puts, Piezo Re sistiveln puts, and
PiezoElectricIn puts. Road Tubes, Re mote In puts, and Piezo Sen sors are con sid ered “axle” s ensors, since
theyareactivated byindividualaxles. Inductive Loopsare consid ered “presence”sens ors, since they be-
comeactive bythe presenceofavehicle passingover,and be comeun-activewhenthevehicle leaves. The
Re mote in put will sup port any type of sen sor which will give a mo men tary switch clo sure.

Sincethereare variationswith each sensor (forexam ple, Inductive Loops will have slightly differentamounts
ofinductance),the Phoe nix performsauto matictuning ofall sen sors exceptforPiezo Elec tric and Piezo Re-
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sistive. Thesethe usermusttune during setup usingthe Phoe nixKey pad ora PC Com puter and the TrafMan
software. See sectionlll.d.3. formore information.

When inRaw stor age or Binned stor age modes, fourtypes of sen sorarrange ments (sen sor modes) may be

selected:

Axle-Axle
Pres-Pres
Axle-Pres-Axle

Pres-Axle-Pres

Two axle sen sors, such as two tubes.

Two pres ence sen sors, such as two loops.

Two axle sen sors and one pres ence sen sor.

Two pres ence sen sors and one axle sen sor.

In Count storage mode, you can se lecteitheraPres ence Sensororan Axle Sensor. InSensorstorage mode,
you can se lect ei ther a Pres ence Sen sor, an Axle Sen sor, or both.

The way the sen sors are divided up among the lanes de pends on the stor age mode (Raw, Binned, etc.) and
the sen sor mode (Axle-Axle, Pres-Pres, etc.). Ta ble 1 shows the di vi sions of the sen sors.

Tablel
Count Stor age & Raw Storage &
SensorStorage Binned Storage
Lane Num ber Axle (Tubes) Pres (Loops) Axle (Tubes) Pres (Loops)

#1 1 1 1&2 1&2

#H2 2 2 3&4 3&4

#3 3 3 5&6 5&6

#H4 4 4 7&8 7&8

#5 5 5 n/a 9&10

#6 6 6 n/a 11 & 12

#H1 7 7 n/a 13 & 14

#8 8 8 n/a 15 & 16

#9 n/a 9 2&1(Directional) [ 2& 1 (Directional)
#10 n/a 10 4& 3 (Directional) | 4 &3 (Directional)
#11 n/a 11 6 &5 (Directional) [ 6 &5 (Directional)
#12 n/a 12 8& 7 (Directional) | 8& 7 (Directional)
#13 n/a 13 n/a 10&9 (Directional)
#14 n/a 14 n/a 12 & 11 (Directional)
#15 n/a 15 n/a 14 & 13 (Directional)
#16 n/a 16 n/a 16 & 15 (Directional)

Sensor and Count modes al ways use the same lane num ber as sen sor num ber for in put to that lane. Raw
and Binned modes willalways use two in puts for each lane, with the sen sors num bers showninthetable.

Modes, Sen sors, And How To Use Them
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Raw and Binned modes are the clas sifi cation modes, so they can also take ad van tage of two slightly more
com plicated sen sor modes, “Axle-Pres-Axle” and “Pres-Axle-Pres”. Thefirstand lastsen sors, either the two
Axle orthetwo Pres, are ALWAYSthe same as shownin Table 1. The difference comesinthe middlesensor.

Toincreasethe capabilities ofthe Phoe nix, the mid dle sen sor used co mesfromasen sor not nor mally used

with alane you are con fig uring. Ta ble 2 shows the con fig u ration for these two modes.

Table 2-Configuration of Three Sen sorLanes

Mode Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6 Lane 7 Lane 8
Axle #1 #3 #5 H7

Pres #1 #2 #3 #H4 n/a n/a n/a n/a
Axle #2 #4 #6 #8

Pres #1 #3 #5 H1 #9 #11 #13 #15
Axle #1 #2 #3 #4 #5 #6 Hi1 #8
Pres #2 #4 #6 #8 #10 #12 #14 #16

NOTE: The Phoe nix cur rently only sup ports 8 Axle Sen sor in puts so you can not en able Axle-Pres-Axle or
Axle-Axle modes for lanes 5-8.

SensorConflicts

The systemworks ASLONG ASTHERE ISNEVER ANY CON FLICT BE TWEEN LANES FOR SEN SORS. This
can oc cur ifyou use dif fer ent axle con fig u ra tions on dif fer ent lanes and you are us ing “Axle-Pres-Axle” or

“Pres-Axle-Pres” onthe higher numbered lane. Stillconfusing? Hanginthere,itgetssimpler. Let’s try an ex
ample.

Example 1: Sup pose you se lected Pres-Pres forlane #1 and Axle-Pres-Axle for lane #2. Ac cordngto Table
1 (for lane#1) and Ta ble 2 (for lane#2).

Table3-Examplel

Mode Lane 1 Lane 2

Pres-Pres Pres 1, Pres 2

Axle-Pres-Axle Axle 3, Pres 2, Axle 4

Inthis case, Pres 2 (underlined) is specifiedforBOTH lanes 1 and 2!. Thissituationisre ferred to as a SEN-
SORCONFLICTandisautomatically detected by the software. Ifaconflictoc curs, the Phoe nixwillnotallow
you to start col lecting until the conflictis re solved.

Copy right©1992-1995 High Leah Electronics,Inc.
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Now, for further exam ple, sup pose you chose Axle-Pres-Axle for lane #1 and Pres-Pres for lane #2, ac cord
ing to the same ta bles.

Table4-Example2

Mode Lane 1 Lane 2
Axle-Pres-Axle Axle 1, Pres 1, Axle 2
Pres-Pres Pres 3, Pres 4

Now, thereisno conflictandthe systemcanop erate. Whenthe system does detectasen sorcon flict with an-
otherlane (and note that the higher num ber lane will al ways be the lane in conflict, so lane #1 will never be in
conflictsinceitis the low estlane num ber), you will re ceive an er ror mes sage and the software will not con-
tinueoperation.

ThePhoe nixalso contains many advanced sensoranalysisroutinestoim prove dataaccuracy, including ex
amining both sets of axle and pres ence sensors, the tossing out oftoo shortspacings (forexample: eliminat
ing a road tube bounce, which can cause a false count), and the de ter mi na tion of missed ax les.

Il.c. Raw Storage and Specific Functions

Inthismode, aindivid ualre cordiskeptforeachvehicleencountered. Anycombination of one to eightlanes
(de pending on how many and what type of sen sorin put boards are in stalled) can be en abled. Ifanylaneis
configured fordirectional mode (the abil ity to clas sify traf ficin ei ther direction), an ad ditional lane of traf fic
dataiscreated. Forexample, iflane #1isenabled andis config uredindirectional mode, the coun ter would
cre ate lane #9forve hiclestrav el ing inthe op po site direction on lane #1.

PhysicalLane OppositeDirectionLane
Lane #1 Lane #9
Lane #2 Lane #10
Lane #3 Lane #11
Lane #4 Lane #12
Lane #5 Lane #13
Lane #6 Lane #14
Lane #7 Lane #15
Lane #8 Lane #16

Note that the direc tional lane is not an ac tual sep arate lane - itis the same phys i cal lane but sim ply traf fic
movinginthe op positedirection. Itisrecom mendedthatthe directional option be usedwhen ever the pos st
bil ity of two-way traf fic ex ists, such as a one-lane road or an area on atwo-lane high way where there is much
passing of slower ve hicles, thereby using the oncominglane.

Modes, Sen sors, And How To Use Them Copy right © 1992-1995 High Leah Elec tronics, Inc.
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Fourseparate modes ofRawstorage are available. Lanesare notindivid ually set, alllanes willbe inthe same
mode.

Normal - Thisis a straight raw ve hi cle mode which will store lane num ber, time,speed, num-
ber of axles, and spac ing be tween each axle.

Enhanced - This datais in the same for mat as Nor mal with the ex cep tion that speed is now cal
cu lated to tenths of a MPH (or KPH) and the over all ve hi cle length axle is added to
there cord.

Raw with Bins - The dataisthe same as Nor mal ex ceptthe Speed, Axle, Length, Gap, and Head way

bin num bers are stored with each re cord. This for mat does not store the data in
binned for mat, but will tell you which bin a ve hi cle would have gone into if you were

binning.
En hanced with - Thisformatisacombination (asthe nameim plies) of En hanced and Raw with Bins.
Bins The data is now En hanced and stored with the bin num bers.

There is some give and take with the modes. En hanced Raw will give a more pre cise re cords than Normal
Raw; how ever, more mem ory space is used. The same com ment goes for Raw with Bins - more mem ory to
keep track of which binitwould have gone in. Ap pen dix B gives an ap prox i mation of the number ofve hicles
which can be stored in mem ory de pend ing upon which mode you choose.

While in Raw Stor age, the user can se lect any of the four Sen sor Modes (Axle-Axle, Pres-Pres, etc.) for each
lane. The sys tem will ask the user for Sen sor Spacing and the Loop Length (if us ing pres ence). The max i
mum sen sor spac ing is 99.9 feet, and the max i mum loop length is 25.5 feet.

Raw Stor age also sup ports “Lane Over lap”. If axle sen sors are used to col lect data from two lanes of traffic,
the lanes can be con fig ured as shown in the fig ure be low. Note that the shorter tube is in the near lane (lane
#1),andisactivatedfirstby oncomingtraffic. Thisconfig urationwillallowyouto col lect data from two lanes
us ing 4 road tubes where one set of tubes crosses both lanes.

) 1-2 Feet 1-2Feet <Guum

—> —

13 2 4 14 23
Same Direction Opposite Direction

As is shown, lane over lap can sup port lanes which ve hi cles are go ing same or op po site di rection.

IMPORTANTNOTE: You must make sure that for each road tube pair that the lon gertube is al ways equal to
orlon gerthanthe shortertube in the pair whenmea sured fromthe edge of the pave ment clos estto the coun
ter. Forexam ple, when do ing Same Directionroad tube 3 (of pair 1 & 3) must be equal to orlongerfromthe
edge of the pave ment to the coun ter than road tube 1 is from the edge of the pave ment to the counter. The
same is true for pairs 2 & 4. In the Op po site Direc tion, the pairs change to 1 & 4 and 2 & 3 where road tube 4
must be lon ger from the edge than road tube 1 and road tube 3 must be lon ger than road tube 2.

Raw datais storedin astraightfashion. Asve hicles are de tected and the infor mation (speed, length, etc.) is
gathered, the datais stored se quentiallyinmem oryinone long re cord. During collection,orduringtesting,
the Phoe nix will al low you to mon i tor any or all lanes.
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Il.d. Binned Storage and Specific Functions

Binned storageis very similarto Raw stor age in that you can have any com bi na tion of lanes and each lane
canbeenabledfordirectional op eration giving ad ditional lanes of di rec tional traffic. Binned Stor age sup-
ports the same sen sor modes and lane con fig urations.

The dif fer ence in the modes is the method of stor age. In Raw stor age, the Phoe nix stores alldata in chro no-
logicalorderastheve hiclesare detected and dataisregistered (speed, length, etc.). Binned Stor age sorts
and clas sifiesthe datainto sep arate cate gories or “bins”. The ve hicleisthen added tothe correct Bin #. In

this fashion, you can re trieve to tals for var i ous types of ve hi cles.

There are five ba sic bin types:

Axle - Datais binned by Num ber of Axles and Spacing Clas si fi cation (for exam ple: Scheme-F).

Speed - Dataisbinned by the in divid ual ve hicles speed.

Length - Dataisbinned by the in divid ual ve hi cles over all length.

Gap - Datais binned by the dis tance be tween ve hi cles, from the tail of the first to the nose of the
second.

Headway - Binned by thetime ve hiclesare goinginthe same direction, from the nose of the firstto the

nose of the sec ond.

Eachlane canalso be en abled to do two di men sional binning of either “Speed by Length”, “Speed by Axle”,
or both. This modes cre ate ata ble giving you in divid ual speed bins for each ve hicle type orforeachvehicle
lengthcategory.

The bins are com piled over a user specified time length, or “re cord interval”. Upto five sep arate starttimes
and sam pling lengths are avail able (within a 24 hour pe riod) for use. This al lows spe cific sample periodsto
beadjustedaccordingtothetime ofday. Anexam plewould betoselect15minuteintervalsfrom 00:00 until
09:00, one hourin tervals from 09:00 to 15:00 (3pm), 15 min ute in ter vals from 15:00to 19:00 (3pm to 7pm),
and 1 hourin ter vals for the re main der of the day.

Each cate goryor“Bin” has been pre-de fined astowhatitrep re sents. Forexam ple, Axle Bin #1 is for mo tor-
cycles, Speed Bin#1lisforve hiclestraveling between 1and 19.9 MPH. While these bins havebeen pre setto
be the most com mon cat e gories, you may change the type and num ber of bins for each binning mode. See
the TrafMan Software Instruction Manualformoreinformationonmodifyingthesebindefinitionst o your own
spe cific needs.

Binned Storage also sup portsthe “Lane Overlap”function. Re ferto the pre vious section, “Raw Storage and
Spe cific Functions” for ade tailed ex pla nation.
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Il.e. Count Storage and Specific Functions

In Count stor age mode, the only in for ma tion stored is the num ber of ve hi cles that have been de tectedin
each lane. Upto 16 lanes are sup ported (de pend ing on the num ber and type of sen sor in put boards in-
stalled) in this mode. Normally, each lane will use only one sen sorto collectthe count. When a Road Tube or
Piezo Sensorisused asthe lane sen sor, the count may be divided by two. Since loop sensorsh old pres ence
for the du ra tion of a ve hi cle, the di vide by two op tion is not used with loops.

Stor age of the counts is per formed in the same man ner as out lined above for Binned data (i.e. u sing“record
intervals”).

There are two spe cialized sen sor con fig u rations for Count data when two axle sen sors are used (nor mally
road tubes), they are Lane Sub trac tion and Di rec tional.

LaneSubtraction-  This mode is used when you want to get in di vid ual lane count from two dif fer ent
lanes of traf fic from one side of the road.
The road tube at tached to Lane 1 (or any other ODD num bered lane) is laid out
across both lanes. The road tube at tached to Lane 2 (or the next even num bered
lane) is laid out across one lane. The Phoe nix will sub tract the even lane’s from the
oddlane’s countto obtainthe properdirectional countforthe odd num bered lane.

Traffic Direction does not
matter

ODD NUMBERED LANE
12 MUST BE LONGER TUBE
(i.eLanes1,3,5,7,9,11,13,0r15)

Directional -
This mode is used for count ing two-way traf fic on a nar row road.
A road tube pair (such as 1-2 or 3-4) are laid out across both lanes of a road tube
onefootapart. The Phoe nixwill de ter mine (fromthe or der of ac tu ation) the proper
direc tional count for each lane.

1 Foot

—) —

12

Youcanmonitorany oralllanesduring collectionortesting, withthe system showing youthe cur rentlane to-
talsforthere cordinterval.
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Il.f. Sensor Storage and Specific Functions

SensorData Storage is a new, ex tremely flex i ble mode of stor ing traf fic data. Data is stored se quen tially
whenasensorisactivated, allowing customsoftwaretoorganizethe datainawaytailor made for the user.

Sen sor Data Stor age stores the sim plest form of data. In side the Phoe nix is atimer that counts down (start-
ing from 16,777,216 at the rate of 10.695 khz (10,695 cy cles/sec ond). When this 24-bit timer counts down
to zero, itre cy clesto 16,777,215. Atthe rate of 10.695Khz, the time it takes to re volve through the counteris
16777215/10695 or about 26 min utes. When a sen soris ac ti vated, the coun ter stores the lane,time, type of
sen sor, and the timer read ing. When the sen sor is ac ti vated again, it stores the lane, time, type of sen sor,
and the new timer read ing. The coun ter will store an “A On” for an axle strike, a “P On” for a presencesensor
turning on, or a “P Off” for a pres ence sen sor turn ing off.

Example:

Let'ssaywe havetwo Presence Sensorsinaroad, 10feetfromleading edgetoleading edge. | nthe Phoe nix,
we turn on Lane #1 and Lane #2 and se lect Pres as the sen sor.

Are cord of strikes might ap pear as such -

1:14:38:56 (3369138) P On
2:14:38:56 (3367017) P On
1:14:38:56 (3366577) P Off
2:14:38:56 (3364057) P Off

Now, what this means is that the Pres ence Sen sor in Lane 1 was ac ti vated at 14:38:56 (2:38pm + 56 sec-
onds) when the timer was at 3,369,138. Lane 2 was ac ti vated with a Pres ence On when the timer was at
3367017. Lane 1lostpres ence ofave hicle whenthe timerwas at 3366577. Lane 2 lostpresenceofavehicle
when the timer was at 3364057.

The ques tion you might ask now is, “OK, so what's the point?”. Well, we know:

B The distance (10 feet)

B Thetime from activating the first to ac ti vat ing the sec ond, which is 3369138 - 3367017 = 2,121 timer
cycles.

Since we know the timeris run ning at 10,695 cy cles/sec ond, we can di vide the num ber of cy cles by the cy-
cles/sec ond rate and get the amount of time, or 2,121/10,695 = .198317 sec onds. Now, since distance =
rate X time, then rate = dis tance/time, or 10 feet/.198317 sec onds = @50.42 feet/sec ond. Usingsome con-
ver sions, this co mes out to about 34.4 Mph. (if it's a 25mph zone, some one is speed ing!).

Since you know the loop length, and have cal cu lated the ve hicle speed, you could also cal cu late the length
of the ve hi cle. This is the ex act pro cess the Phoe nix uses in Binned and Raw modes.

If you were us ing tubes, you could cal cu late speed, num ber of ax les, axle length be tweenin d ividualaxles,
and over all axle length. Com bine the two (use the op tion of Axle-Pres-Axle or Pres-Axle-Pres) and you can
cal cu late ev ery thing the tubes can plus over all ve hi cle length. Quite a bit of in for mation from a few timer
counts.

As with the other stor age modes, dur ing test ing or col lec tion you can mon i tor any or all lanes.
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lll. Hardware

|
This sectionde scribes the hard ware com po nents as so ci ated with the Phoe nix system.

lll.a. Keypad

The Phoe nix con tains a builtin 16-key key pad. With this key pad and the builtin LCD dis play (sectionllil.b.)
you can com pletely pro gram and op er ate the Phoe nix.

Whenthe ALT key is held down while you are press ing an other key, an al ter nate set of keysisavail able to the
user. The ta ble be low shows the al ter nate keys.

Table1-AlternateKeypadEntry

0 1 2 3 4 5 6 7 8 9 Clear A

ALT | ABC | DEF GHI JKL | MNO | PQR [ STU | VWX | YZ[ -/ Abort | A...

Note that if the ALT key is con tin u ously held and the num ber key is pressed, again, the let ter will scroll
throughthefollowingpossibilitiesofletters:

ABCDEFGHI JKLMNOPQRSRUVWKYZ[ ] ~abcdef ghi j kI rmo
par st uvwxyz{|}!"#$%& ()*+, -./0123456789: ; ?@

For ex am ple, if you wanted the let ter “W” you would hold down on “ALT” and then press the “7" key. Note
that”V"ap pearsinthe space, as Table 1 shows. While stillhold ing the “ALT” key, press the “7" key again, and
the letter "W"will ap pear. Re lease the “ALT” key and the letter re mains. You can also press the right and left
ar row keys (while the ALT key is down) to scroll through the al pha bet.

The rest of the keys are ex plained be low:

ENTER - Used as ameans of in di cat ing to the Phoe nix that an op tion is com plete, and ready to be
acted upon.

CLEAR - Used as means of back ing up one ques tion in a menu.

SPACE - TAM KEY. Atany main menu, press ing this key ac ti vates the TAM in ter face. Also, when the

counterisfirst pow ered up the user can pressthis key to start the TAM Mem ory Card Reader

System. See section VI for ade tailed de scrip tion of the TAM in ter face.

When not at main menu, the SPACE key in serts a space at the cur rentlo cation of the com-

mand line and will also al low scroll ing through op tions in as cend ing or der.

Thiskey al lows view ing/se lec tion of op tionsin ade scending or der. Also used as a non-de-

struc tive back space key when en tering a line of data.

Thiskeyallowsviewingselectionofoptionsinascendingorder. Alsousedto move non-de-

struc tively one po sition to the right when en ter ing a line of data.

ALT - Usedonlyinconjunctionwith otherkeys; ALT allows existing keysto performalternate func-
tions. Use ofthe ALT key is similar to the SHIFT key on a type writer key board, in thatthe ALT
key must be pressed and held for the du ra tion of the as so ci ated keypress.

-
1

>
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lll.b. LCD Display

The Phoe nixis equipped with atwo-line LCD dis play (Liq uid Crystal Dis play). Eachline dis plays up to 16 let-
ters or num bers. This dis play is used in con junc tion with the key pad to pro gram and op er ate the Phoe nix.
You will see various questions and infor mation dis played at dif fer enttimes. Please re fer tothe ap pro priate
sec tion of this man ual for more in for mation on spe cific ques tions and dis plays.

The LCD type of dis play used in the Phoe nix con sumes very lit tle power, thereby min i mizing battery drain
duringsetupandmonitoring procedures. Tofurthersave battery power, the Phoe nixwill turn off power to the
dis play when data col lec tion is ac tive and the dis play is not be ing used.

Road dust will in ev i ta bly cover the dis play from time to time, and the dis play will need to be brushed off.
When cleaning the dis play, itis best to at tempt blow ing off as much dust as pos si ble be fore wip ing the sur-
face with a soft damp cloth. This method lim its the chances of scratches be ing caused by the abrasive found
in the dust.

lll.c. Serial Port

The serial portis used for the re trieval of traf fic data that has been col lected by the Phoe n ix. Allserialdevices
are con nectedtothe Phoe nixthroughthe Se rial Port plug (lo cated on the right side of the case). Note that the
Phoe nix can be com pletely pro grammed and op er ated from the se rial port.

The se rial port sup ports Baud Rates from 300 Baud to 19200 Baud. It does “auto baud” de tec tionon all in-
coming data, and au to mati cally matches it self to the speed of the in coming data.

The re trieval of data must be done through the se rial port (unless a TAM Card used), and the method of trans-
feris LIKXMODEM with CRC errorchecking. Anautomatic switchto 128 Byte XMODEM transfer oc curs when
the sys tem gets 10 or more er rors (in di cating a noisy line, which will trans fer faster with smaller blocks).

There are two com mon types of de vices which con nect to the Se rial Port;: Com puters and Mo dems.

= Computers

This is the most com mon type of se rial de vice. You will need to con nect a com puter to the Phoe nixtore-
trieve your data. You canalso com pletely pro gram and config ure your Phoe nixusingacom puter and the
in cludedTrafMan Software (see ap pro priate man ual). Note that any com puter with a stan dard RS232 se-
rial port plug may be con nected.

m Modems

Mo dems are used to pro vide atele phone link-up to the Phoe nix. Mo dems are partic u larly useful if the site
isapermanentlo cationandthereisac cesstoaphoneline. Mo dems pro vide a means of re trieving data
overatele phone, thereby eliminating the needto send an op eratortothe site. The Phoe nixis fully op er a
ble overamodem,andallfunctions are avail able (ifthe proper se curity password is spec ffied). The Phoe-
nix sup ports baudrates from 300to 19,200 withamo dem. Seethe Section|ll.c.1for moreinformation.
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[ll.c.1. Using the Phoenix With a Modem

AllPhoe nix counters come fully op erable withamo dem. You willalso need some kind of tele p hone com mu-
nicationpackagetoaccessthe counterthroughthe modem. Therearetwo pieces ofsoftware a vail able from
Diamond Traffic Prod ucts which give you this abil ity plus many other features; they are TrafMan Mo dem En-
hancementPackage and theTraffic TallyLink Software. Seethe ap pro priate manualformoreinformation.

Inad ditionto asoftware pack age, youwillalso need amodemand a ModemInterface Cable (avail able from
Diamond Traffic Prod ucts). When choos ing amo dem, fol low the be low guide lines:

B [fyoursiteis AC pow ered, buy an AC pow ered Hayes Com patible Smart Mo dem. If your site is battery
orsolar pow ered, buy eitheraline Powered Hayes Com patible Smart Mo dem or a Bat tery Powered
Hayes Compatible SmartModem.

Notethatsomeline powered modemsarenot“SmartModems” (i.e. program mable modems),and we
recommend you purchase a “Smart Modem”. The Phoenix will work with a “Dumb Modem” (i.e.
non-pro gram mable), butyou may notbe able to take ad vantage of all of the features ofthe Phoenix.

If you buy a bat tery pow ered mo dem, the Phoe nix can be con fig ured to pro vide the cor rect battery
volt age to the mo dem from its Bat tery Charger Plug. Con tact us for ex act de tails and pric ing.

B Werecommend you pur chase a2400 Baud Mo dem. You may use slower or faster speed mo dems, but
slower mo dems will dramati cally de crease the speed of datatrans ferand afaster mo dem may cause
prob lems with line noise. Also, as a gen eral rule of thumb, the faster the mo dem, the more power it will
consume.

The Phoe nix is fully com pati ble with MNP pro to col and can be eas ily con fig ured to ac cept 9600 or
4800 baud trans fers. See the TT-Link Sofware Man ual or the TrafMan Mo dem Enhance ment Sofware
Manual for more de tailed in for mation re gard ing the use of ad vanced mo dems.

B [fyoursitesareinalightning storm area, we strongly rec om mend you pur chase a line surge sup pres
sor be tween your mo dem and the tele phone line.

Stan dard Mo dem Hook Up (1200 Baud Smart Mo dem):

1) Turn off the power to both the Phoe nix and the Mo dem.
2) Connectthe Phoe nixtothe Modemusingthe Mo dem Interface Cable.
3) Turn on the Mo dem.

4) Turn on the Phoe nix. The coun ter screen should dis play (af ter the self test):

Phoeni x VX. XX Counterisnowinitializing mo dem. The counterwill per formthis step ev
<Setting Mdenp erytimeyouhangup afteraconnection&automaticallyatmidnightand
2pm of each day. NOTE: x.xxis the cur rent Phoe nix ver sion num ber.

5) Ifeverythingisdone correctly, the Phoe nixwill config ure the modemand adjustitprop erly. The screen

will read:
Phoeni x VX. XX Counter is now ready to ac ceptin com ing calls. You can still use the
<Smart Modenw counterkey pad by pressingthe ENTERkey. Pressthe CLEAR keytore-
turn to this screen. NOTE: x.xx isthe currentPhoe nixver sionnumber.
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6) Ifanon-programmable (i.e. “Dumb”) mo dem has been con nected, your smartmo demis notfunction-
ing, or you have in cor rectly con nected the ca bles, the screen will in stead show:

Phoeni x VX. XX Ifthe counteris con nected to adumb mo dem, itis now ready to ac cept

<Dunb Moden» in com ing calls. You can still use the coun ter key pad by pressing the
ENTER key. Press the CLEAR key to re turn to this screen. NOTE: x.xxis

the currentPhoe nixversion number.
If the coun ter dis plays this when con nected to a smart mo dem, then

some thing is notwork ing prop erly.

Con necting to a mo dem other than a 1200 Baud Mo dem

The Phoe nix de faults to work with a 1200 baud mo dem, if you want it to ac cept higher speed calls (such as
froma 2400 baud mo dem) or you are con necting a slower speed mo dem (such as a 300 baud mo dem), you

must per form the fol low ing steps:

1) Disconnectany serial ormo dem cable from Phoe nix.
2) Se lectthe Con fig ure Sys tem Op tion from the Not Col lecting Data Menu.

3) Press ENTER until the fol lowing op tion screen ap pears:

Sel ect Baud For
Moden? 1200

4) Using the Arrow Keys, se lect the speed of trans fer you want to be able to call the coun ter at. Make sure
itis not faster than the mo dem can han dle.

5) Keep pressing ENTER un til you re turn to the menu.

6) Followthe steps un der Stan dard Mo dem Hook Up.

Notes about switch set tings

Ifyouareusinganon-programmabledumbmodem,allconfigurationofitisusuallydonethrough switch set-
tings. Fol low the be low guide lines when set ting these switches.

1) DTR Status (sometimes called Data Ter minal Ready) should be inthe Hang Upwhen Tog gled setting.

2) DCD Status (some times called Data Carrier De tect) should be in the Re flect Ac tual State po si tion (not
always “on” or al ways “off”).

Ifyou are using a Smart Mo dem, switch settings are not nor mally im por tant be cause the Phoenix will re-ini-
tial ize the mo dem to the cor rect set tings with soft ware.
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lIl.d. Sensors

APhoe nix can notdo any thing foryouun lessit canre ceive sig nals fromtraffic. Some form o f sen sor must be
used totransferave hicle passing by to aform of data the Phoe nix can use. Variationsin ¢ lude Road Tubes,
In duc tive Loops, Piezo Elec tric, Tape Switches, In fra-Red, etc.. The Phoe nix sup ports any type of sen sor
with any type of data col lec tion, thus se lect ing a sen sor is largely a mat ter of per sonal preferenceand/or
matchingexistingequip ment.

I1l.d.1. Road Tubes

Road Tubes (orjust“Tubes”) re ferto hollow rub ber tubes usu ally rang ing from 20 to 60 feetin length. These
Tubes are stretched across the road way so that on com ing ve hi cle traf fic drives overthem. Thisgeneratesa
sound-wave (or an “airim pulse”) which trav els down the tube and al lows the electronics ofthe Phoe nix to de-
ter mine thatave hicle axle has passed.

Tubesoffertheadvantage ofbeingeasilymovable, quicktoinstall,inexpensive,and cgable ofdetectingin
dividualaxlesofavehicle. Theirdisad vantagesin clude rapid wear, hard to se cure forlong pe ri ods, and driv
ers noticing the tubes and pos si bly chang ing speed, lanes, etc..

Fol low these guide lines when us ing Tubes with the Phoe nix:

B The coun ter will work with road tubes be tween 20’ and 100’ long. Shorter lengths are gen er allymore
ac curate so use shorterlengths when possible.

B If col lecting Raw or Binned data, make sure each lane’s tubes (two per lane) are the SAME LENGTH.
Also, try to stretch the tubes the same amount when se cur ing them to the road way.

B Make surethe Tubes are placed as squarely as pos sible to the on com ing traffic (so that both wheels of
ave hicle strikethe tube simultaneously).

B After each use, check the tubes for punc tures or other dam age.

B Plug the end of the with a suit able de vice to keep dirt out.

How to con nect the Tubes to a Phoe nix when col lect ing Raw or Binned Data:

B Gettwo equal length road tubes for each lane de sired.

B |n stall one road tube per pen dic u lar to the direc tion of traf fic across a Sin gle lane of traf fic. You can
string road tubes across mul ti ple lanes us ing the “Lane Over lap” func tion or the “Di rec tional” mode.
This is fully cov ered un der Section ll.c.).

B |nstallthe secondroad tube per pendic ulartothe direction oftraf fic from 1 to 25 feetfrom the first (12
feet)recommended.

B Connectthe roadtube which will be hitfirstby on comingtrafficinto the 1stIn putNoz zle for the partic v
lar lane you are us ing.

B Connecttheroadtube whichwill be hitsec ond by on comingtraffictothe 2nd In putNoz zle for the par-
ticularlane youare using.
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How to con nect Tubes to a Phoe nix when col lect ing Count Data:

B Installaroadtubeperpendiculartooncomingtrafficacrossasingleordual (ormore)lane oftraffic.
B Con nect the road tube to the Noz zle on the Phoe nix for the lane you are us ing.

B |fyouare using at least two lanes and you want to use Lane Sub trac tion or Direc tional func tion, you
may want to read about these func tions in Sec tion Il.e for more in for mation on how to cor rectlyin stall
and con necttubes.

How to con nect Tubes to a Phoe nix when col lecting Sen sor Data:

B |nstallaroadtube per pendic ularto on coming traf fic across one or more lanes.
B Con nect the road tube to the Noz zle on the Phoe nix for the lane you are us ing.

B Note thatthe Sen sor mode sim ply stores times when this sen soris ac ti vated, place ment of itis up to
you.

FORIMPORTANTINFORMATION REGARDING TUBESAND PO TENTIALERRORS, SEEAP PENDIX-E.

[1l.d.2. Inductive Loops

Thistype of sen soris made of multi ple turns of wire buried un der the road way, whether pavement, gravel, or
dirt. Per haps the most com mon us age of Loops to day is with Traf fic Sig nals.

Ad van tages of loops are: They are per ma nent so they do not need to be in stalled each time they are used.
Theydonotwearandare usuallyundetectable by oncomingtraffic. Theirdisad vantagesinclude: They lack
the abilitytodis cernindivid ualve hicle axles. They are some whatmore sus cep tible toexternalfactors, such
as ve hi cle height and metal con tent. They are also slightly more com plex to in stall and con figure.

How To Use Loops With A Phoe nix:

B Loopsshouldbein stalledinthe center of the de sired lane of traf fic and be no smaller than four feet by
four feet (six foot by six foot loops are rec om mended).

B [fyou planonusingloopsto collect Raw or Binned data, be sure that each loop of alane (two p erlane)
is the SAME di men sions. The lead ing edge from the first loop to the lead ing edge of the sec ond loop
should be 5 to 25 feet (16 feet rec om mended).

B Connectloopstothe Phoe nix Loop Plug ex actly the same as you would tubes (firstloop goesto L oop
#1connection, sec ond loop goesto Loop #2 con nection, etc..). Re ferto Ap pen dix C for more in for-
ma tion on what color wires of the loop har ness go to which loop.
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I11.d.3. PiezoElectric & Re sistive Sensors

Piezo Axle Sensorscombinesthe permanentadvantages of Loopswiththeindivid ual axle detectionabilities
of Tubes. Inad dition, there are also some non-per ma nent Piezo strip sen sors avail able. APie zo sensorisa
“Axle” sen sorfor setup and con fig u ration pur poses.

How to use Piezos with the Phoe nix

B |nstallthe piezos per pendic ulartothe oncomingtrafficinasingle lane.
B Connecttothe ap pro priate piezo in put con nector for the lane you are using.

B The Phoe nix de faults with the sen sitivity of the Piezo De tection cir cuitry setto the mostcommonvalue
(75%). It may be nec es sary, how ever, to ad just this set ting to ac com mo date more or less sensitive
piezos. Fol low the steps be low to ad just this set ting.

Bring the Phoe nix to the Site you want to set it up at.

Con nect all piezos to be used to the Phoe nix.

Setthe counter upto col lect COUNT data (re gard less which type of data you plan to even tu ally
col lect). See section V.d. for a step-by-step ex am ple of this.

En able all of the lanes which have piezos con nected to them.

When you get to the “Testing Lanes” screen, stop and wait for ve hi cles to cross each of the sen-
sors. Ideally, you want sev eral dif fer ent types of ve hi cles to cross each of the piezo sen sors so
that you can ver ify that the sen sors are counting trucks and small cars ac cu rately.

If one of the piezos seems to be undercounting or overcounting, you should ad justits sen sitivity
level. Thisis done by hold ing the ALT key down and the pressing the num ber key corre sponding
to the sen sor num ber. For exam ple, press ALT+1 to ad just piezo in put #1.

After pressing ALT and a num ber key, an other screen will ap pear al low ing you to set the piezo
level. Use numbers 1-9to selectlev els from 10%to 90%. Press the 0 key to se lect 100% sen stivity
(i.e.maximum). Use the LEFT and RIGHT ar row keysto de crease/in crease the levelin smallerin-
cre ments. Press the ENTER key when fin ished.

See section IV.Ffor more de tailed in for mation.

Once all piezos have been set, re turn to the main menu (ALT+CLEAR) and then pro ceed to setup
the coun ter to col lect the type of data you de sire.

Note that you do not have to setthe counterto collect Countdatato setthe piezo sensitivity lev els,
itis sim ply the easiestmode to use to de ter mine ifa sen soris overcounting or undercounting. You
canalsotellusing the Raw or Binned modesif ve hicles show extraaxles, missed axles, oryou get
a lot of SnMis.

[1l.d.4. Remotelnput

There motein putconnectorisadirectin putplugtothe counter. The Phoe nix has a8 channelopen collector
in putwhich allows user to di rectly con nect ANY THING to the Phoe nix you want to use which pro vides a mo-
men tary switch clo sure or other open collec tor type out put. Exam ples would be: Tape Switches, Foot Mats,
orinfra-Red De tectors. See Ap pen dix C forin for mation onre mote har ness wire col ors.

The sig nal to the coun ter through the re mote plug should be:

B Noise free.

B The pulse width should be about 10ms . Lon ger is al lowed pro vid ing it is very clean.
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IV. Keypad Operation

This section de scribes the full op er ation of the Phoe nix Field Unitus ing the builtin key p ad.Forinformation
on op er ations us ing the Se rial Port, please re fer to the TrafMan Soft ware In struc tion Man ual.

Note thatvirtu ally all fea tures of the Phoe nix can be controlled with the key pad. The only e x cep tionis that of
Data Re trieval, in which case you must use the Se rial Port or a TAM Card.

IV.a. How To Use The Menus

The Phoe nixmenu structure has been de signed to take full ad van tage ofthe sys tem’s ca pa bilitieswithmin
mal ef fort and con fu sion of the op er ator. The menu sys tem has been de signed so that only those op tions
whichmaybe neededatany particularpointare available. Selection ofanoptionfromwithin a menuis a sim-
ple matter of using the ar row keys. Press the direc tion you wish to go (ei ther right ar row for forward through
the menus or leftar row for back wards through the menus) and then press the ENTER key to ac ti vate that op-
tion. The menu will au to mati cally roll-over at the end, so by press ing one direc tion or the other the de sired
optionwillalways ap pear.

Analter nate method of se lectionisto type the num berwhich corre spondsto the de sired ogtion. Each op tion
hasanum bertowhichitmaybe referenced directly. These numbers are lo cated onthe in side ofthe Phoe nix
lid. Thismethod hasthe ben efitof skip ping all other options by pro ceedingim me diatelyt o the one specified.
Press ENTER to ac ti vate the op tion once it has been se lected.

Dif fer ent op tions un der ei ther menu will ask dif fer ent ques tions based upon the Data Stor age and Sen sor
Modesselected. Forexample,ifyouhave selected Sen sor Data Storage using Axle Sensors, t he Phoe nix will
not ask you ques tions about time in ter vals or loop lengths. The op tions have been op ti mized to al low the
quickestpossibleinstallationandconfiguration.

Aborting an option is done by pressing the CLEAR key. This backs the Phoenix up one questions per
keypress un til you re turn to the one of the menus. If you press CLEAR at the menu when data col | ectionhas
started, the Phoe nix will be placed into a spe cial mode and the LCD dis play will go blank. At this point, the
Phoe nixwillturn offthe dis play to save power. Note thatthe counter continuesto collectd atain this mode.

You canturnthe dis play onthe counter back on atanytime by pressingthe ENTER key. Make sure you press
the CLEAR key from the menu be fore you leave the coun ter to help save on bat tery power. You canmnot tell the
Phoe nix to turn off the dis play un lessitis col lecting data.

SerialCableConnection

If a se rial or mo dem ca ble is con nected, the coun ter will in stantly switch from the menu to a screen which
shows “<Serial Active="or“<Setting Mo dem=".Ifyouwantto use theregularkey pad menu ateraserial or
mo dem ca ble is con nected, sim ply press ENTER and you will be re turned to the menu and ALL SE R 1AL
PORT IN PUT IS IG NORED! Press the CLEAR key from the menu when you are fin ished and the coun ter will
re turn to the “<Se rial Ac tive>" or “<Set ting Mo dem=>" state.

IV.b. The Two Main Menus
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The Phoe nixhastwo basic main menusthatap pearde pending onwhetheryouare collecting data or not.

IV.b.1. Not Col lecting Data Menu

This menu ap pears whenyouturnonthe counterand are ready to col lect data. It has the fol lowingoptions:

Start Col lecting

De lete Files

Show Status

TestSensors

Time of Shutdown

View Lane To tals

ConfigureSystem

Cold Re start

- The main option. It will ask a se ries of ques tions to de ter mine the lanes and for mat
for data col lec tion. Once com pleted, it al lows you to test your con fig u ra tion, and
then start col lecting data. Once this op tion is fin ished, you will be in the Col lecting
Data menu (see next sec tion, 1V.b.2).

- Usedto de lete any files cur rently in mem ory. If no files are in mem ory, Phoe nix will
dis play “No Files In Mem ory” if se lected.

- Displays current memory usage & availability, number of files in memory, loop
boardsin stalled (if any), piezo boards in stalled (if any), cur renttime and date, and a
batteryvoltage.

- Can be usedtotestany con nected sen sors. This func tion will tune any con nected
loopstothe system, andthengive agraphicalrepresentation ofactivations.

- Dis plays the Time and Date the sys tem was last shut down (power turned off, not
stopped collecting).

This op tiondis plays the to tal num ber of ve hicles (Raw & Binned) or sen soractiva
tions (Count & Sen sor) from the last Start to Stop Col lec tion.

- Configure Systemallowsthe usertoconfigure optionssuchas Storage Mode, Date
and Time For mats, File Han dling, Speed and Length For mats, and Max i mum Al
low able Axle Spacings, etc..

- ColdRestartwillcom pletelyre startthe counter. Allfiles, configurations, and setups
will be erased. The op tion has a con fir mationto avoid ac ci den tal data loss.

IV.b.2. Collecting Data Menu

After the Phoe nix has been con fig ured and data col lec tion started, the col lecting data menu is used. To
reach the menu, press the ENTER key from sleep mode. Tore turnto sleep mode, press the CLEAR key. The
collecting datamenu contains the following op tions:

Stop Col lecting

De lete Files
Show Status

MonitorLanes

Time of Shutdown

View Lane To tals

Closesthe currentfile and stop collection of data. The op tion hasaconformationto
avoidaccidentalfile closure.

- Same as op tion in Not Col lecting data menu.
- Same as op tion in Not Col lecting data menu.

- Allowsmonitoringof Traffic Datawhile collecting. Asve hiclesare detected, thedata
will ap pear on the dis play, while con cur rently be ing stored in the open file.

Same as op tion in Not Col lecting data menu.

- Same as op tion in Not Col lecting data menu.

IV.c. Start Collecting

KeypadOperation
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The Start Col lecting op tion asks many ques tions, many de pend ing on what type of hard ware you have in-
side your Phoe nix as well as what type of Stor age Mode you plan on us ing. Press the “1" key from the menu

and the dis play will show:

SELECT OPTI ON:
Start Collecting

Press ENTER to be gin the start col lecting op tion.

Note that press ing the CLEAR key will back you up one ques tion. Holding down the ALT key and pressing
the ENTER key will skip allquestionsandim me diately be gin Testing Lanes un derthe currentStart Col lecting
Options. Thisis use fulto collect data un der pre vi ously en tered setup con ditions.

Be fore you use the Phoe nix to ac tu ally start col lecting data, ver ify the fol low ing things:

B The bat tery is fully charged (or will last as long as you plan on col lect ing data).

B You have enough free mem ory in the coun ter to hold all of the data you plan on col lect ing. Use the
Show Sta tus op tion to ver ify the amount of free mem ory. Ap pen dix B con tains ta bles which will give
you an idea of how much mem ory you need for dif fer ent col lec tion op tions and modes.

B You have used the con fig ure sys tem op tion to tell the coun ter what type of data you want to collect
(Raw, Binned, Count, or Sen sor). Note that if you have pre vi ously set the coun ter, you will not need to
Con fig ure Sys tem again as long as you plan to col lect the same type of data.

IV.c.1. Questions Asked With Any Storage Mode:

Site: (15 chars)

Info: (1st Line)

Info: (2nd Line)

Set The Current
Ti me: hh: mm ss

Set The Current
Date: nm dd/yy
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Enterthe currentsite,upto 15 characterslong. Youshould alwaysenter
a site, to help distin guish be tween differ entdata col lection sessions.
Notethatthefullalphabetplusnumbersandpunctuationcanbeused.
NOTE: This is the only place you can see the full 15 char ac ters of the
Site ID. In all other places only the first 10 char ac ters are shown.

Enterinthefirstline of in for mation, up to 15 char ac ters long. This Info
line is pro vided in ad di tion to the Site string and can be left blank if de-
sired.

A sec ond line of Info which is also op tional.

En ter the cor rect time, in mil i tary for mat. If the time shown is cor rect,
sim ply press ENTER to ac cept it and go on.

Enterthe correctdate. If the date is cor rect, sim ply press ENTER to con
tinue. Note that the for mat may also be DD-MM-YY or YY-MM-DD de-
pend ing on the date for mat you se lected in Con fig ure Sys tem op tion.

KeypadOperation
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Set The Current En ter the cor rect day of the week by press ing the ar row keys and tog-
Day OF Week? DAY gling through the standard weekdays. Choices are Sun, Mon, Tue,
Wed, Thu, Fri, or Sat.

With Raw or Binned Storage:

Sel ect 1234 If 1-2 loop Sel ect 12345678 If 3-4 loop
Lanes : nnnn boards. Lanes : nnnnnnnn boards.

With Count or Sensor Storage:

Sel ect 12345678 First Screen. Select 9..... 16 Second Screen. Dis-

Lanes : nnnnnnnn Lanes : nnnnnnnn played only if 3-4
loop boards in-
stalled.

Entertheenabledlanesbypressingthecorrespondingnumberbelowthelane. Forexample, pressingthe 1
willtog gle lane 1 on and off. You must en able atleast one lane be fore pro ceed ing. Ifno lanesare selected,
the Phoe nix will dis play an error mes sage and will not al low the user to go any far theruntil at least one lane is
enabled.

IV.c.2. Lane Grouping Questions

The Phoe nixhasthe abil ity to group lanes to getherin side of the counter prior to storing them in mem ory. You
could, for exam ple, group lanes 1 through 4 to gether and store only there summed val ues in memory. This
hasthe ad vantage of re ducing the amount of mem ory thatis be ing used, and the dis ad vantage of eliminat
ingtheindividuallanetotals.

Lane Grouping Ques tions are only asked if you are inBinned or Count mode and you have se lected Yes for
the Ask For Lane Group ings ques tion in the Configure System op tion.

Sel ect Nunber O Selectfrom 0 to 4groups. Selecting Odisableslane grouping. Selecting
Groups? X 1 puts all lanes into one group. Se lecting 2 or more causes the coun ter
toask questions where you spec ify which lanes go into which groups.

If you se lect 2 or more groups, the coun ter asks you the fol low ing ques tion for each group:

Group #y Lanes: Wherey is the group num ber and(lanes) is which lanes are cur rently as-

(I anes) signed to this group. To as sign a lane to this group, sim ply press the
num ber key cor re spond ing to the lane num ber. To unassign a lane to
this group, pressthe num ber key again. You as sign and unassign lanes
11 -16usingthe ALT+1-6 (ALT+1forLane 11). 0isused for Lane #10.
Note: You must as sign at least one lane to each group. You can not as-
sign lanes to the group which have al ready been as signed to a lower
numbered group.

Lane groupingisonlyvisible whenyoure trieve the col lected data. Mon i toring the lanes and all other func-
tions are not af fected by lane group ing. Lane group ing does not af fect the type of data col lected (such as
Axle Classification or Speed Clas sification) but sim ply adds sev erallanes clas sifi caion val ues to gether to
look as if all ve hi cles were in a sin gle lane.
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IV.c.3. Questions Asked With Raw Storage Mode

The fol low ing ques tions are asked for each lane you have en abled.

Info For Lane #n Entertheappropriateinformationforthislane,upto15characters. This
Infois normally usedtoin di cate lane direction.

Di rectional Mode Use ifthe ar rows keys to tog gle be tweenYes and No. Ifitis en abled, a
For Lane #n: No directional laneis cre ated (see Section II).
I nfo For Lane #n Used ifdirec tional has been cre ated. If direc tional mode has not been

en abled, this will not be asked.

Lane #n Sensors Select the Sensor Mode you wish to use. Options in Raw Mode are
> Axl e-Axle Axle-Axle, Pres-Pres, Axle-Pres-Axle, and Pres-Axle-Pres. Important -
this ques tion will only be asked if you have at least one loop board in-
stalled. If you do not, the Phoe nix as sumes Axle-Axle sen sors (Tubes,
Remotes, or Piezo Sen sors).

Lane #n Sensor Setthisvaluetoindicate the spacingin betweenyoursensors. This can
Spaci ng: nn.n’ be set from 5.0 feet to 99.9 feet. See Section lll (Sen sors) for rec om-
mended spacing.

Loop Length For This questionisaskedifyou selected any formof Presinyou Sen sor se-
Lane #n: nn.n’ lec tion. You must en ter the Length of the loop used for this lane. If you
have en tered Pres-Pres, it is the length of the Sec ond Loop. The Phoe-
nix usesthisinformationincal culating ve hiclelength.

Sel ect Raw Type: Use the ar row keys to se lect which type of Raw Data you wish to col lect
nnnnnnnnnnnn (Section ). Op tions are Nor mal Raw Data, En hanced Raw, Raw with
Bins, and En hanced & Bins. Press ENTER to se lect.

The system will now go into a lane test. If you have loops con nected, the sys tem will give the message
“Tuning Loops” and then “Waiting For Any Ve hi cle...”. Each lane may now be tested, with the datadisplayed
onthe LCD dis play as ve hicles are registered. Note - If you have se lected a Sen sor Mode which uses a loop
and no loops are con nected, or if there is a fail ure in a loop, the sys tem will dis play “Un connected Loop
Check:nnnn” with n be ing the loop (or loops) which you have re quested for use butis not de tectable by the
Phoe nix. At that point, con nect up the miss ing loops and press ENTER to try again.

From here, the sys tem asks the fi nal start ques tions.
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IV.c.4. Questions Asked With Binned Storage Mode

The pro gram asks the fol low ing ques tions for each lane you have en abled.

Info For Lane #n

Directional Mde
For Lane #n: No

Info For Lane #n

Lane #n Sensors
> Axl e- Axl e

Lane #n Sensor
Spaci ng: nn.n’

Loop Length For
Lane #n: nn.n’

Entertheappropriateinformationforthislane,upto15characters. This
Infois normally usedtoin di cate lane direction.

Use the arrow keys totog gle be tweenYes and No. Ifitis en abled, a di-
rectional laneis cre ated (see Section ).

Usedifadirectionalhas beenenabled. Ifdirectional mode has notbeen
en abled, this will not be asked.

Se lect the Sen sor Mode you wish to use. Op tions in Binned Mode are
Axle-Axle, Pres-Pres, Axle-Pres-Axle, and Pres-Axle-Pres.

Im por tant - this ques tion will only be asked if you have at least one loop
board in stalled. If you do not, the Phoe nix as sumes Axle-Axle sen sors
(two Tubes or two Piezo Sen sors).

Setthisvaluetoindicate the spacingin betweenyoursensors. This can
be set from 5.0 feet to 99.9 feet. See Section lll (Sen sors) for rec om-
mended spacing.

This questionisaskedifyou selected any formof Presinyou Sen sor se-
lec tion. You must en ter the Length of the loop used for this lane. If you
have en tered Pres - Pres, itis the length of the Sec ond Loop. The Phoe-
nix usesthisinformationincal culating ve hiclelength.

The fol low ing ques tions ask which bins you wantto en able for data col lec tion. Atleast one bin must be en-
abled. Allbins may be en abled; how ever, itis sug gested the userread Ap pendix B (Memory Usage) to de ter
mine if enough mem ory is avail able.

Col l ect Axle
Bi ns? No

Col | ect Speed
Bi ns? No

Col | ect Gap
Bi ns? No

Col | ect Headway
Bi ns? No

Col | ect Length
Bi ns? No
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Col | ect Speed By
Axl e Bins? No

Col | ect Speed By SelectYes or No for each of these op tions to turn on or off the type of
Length Bins? No datacollection..

No. of Different Select how many different interval lengths (1-5) during the day the
I nterval s? x Phoe nix will use when col lecting data.

If only one dif fer entin ter val is se lected, the Phoe nix asks:

Record Interval En ter the length of the re cord in ter val you want to use.
Lengt h: hh: mm

If more than one in ter val is se lected, the Phoe nix will ask the fol low ing ques tions for eachinterval:

Int Start: nn:nn The first interval defaults to start at 00:00 (midnight) and cannot be
#n Length: nn:nn changed. The Phoe nix will ask for length and time of start for each suc-
cessiveinterval.

The Phoe nix will now dis play the mes sage “Tuning Loops” fol lowed by “Waiting for Any Ve hicle”. Once a ve-
hi cle has passed and the data viewed is cor rect, press ENTER to con tinue.

From here, the fi nal start ques tions are asked.
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IV.c.5. Questions Asked With Count Storage Mode

The fol low ing ques tions are asked for each lane you have en abled.

Info For Lane #n Entertheappropriateinformationforthislane,upto15characters. This
Infois normally usedtoin di cate lane direction.

Sel ect Lane #n Choices are Axle or Pres. This ques tion is only asked if you have a loop
Sensor: Axle board in stalled in the coun ter.

If you are setting an odd Num bered Lane, the coun ter asks:

Sel ect Lane #n Choicesde pendonLane Sensor. If Axle, choices are Normal, Direction,
Mbde: Nor mal or Subtract. If Pres, choices are Normal or Direction.

Se lecting any thing other than Nor mal will in di cate that you are us ing
this lane in con junc tion with the next lane to get count. This causes the
countertoautomatically config ure the nextlane to be the same as this
lane.

If you se lected an Axle Sen sor:

Di vi de Lane #n Select Yes or No to auto matically divide the to tal count by two.
Count By 2: No

After the lanes have been en tered, the fol low ing ques tions are asked:

No. of Different Select how many different interval lengths (1-5) during the day the
Interval s? x Phoe nix will use when col lecting data.

If only one dif fer entin ter val is se lected, the Phoe nix asks:

Record Interval En ter the length of the re cord in ter val you want to use.
Lengt h: hh: nm

If more than one in ter val is se lected, the Phoe nix will ask the fol low ing ques tions for eachinterval:

Int Start: nn:nn The first interval defaults to start at 00:00 (midnight) and cannot be
#n Length: nn:nn changed. The Phoe nix will ask for length and time of start for each suc-
cessiveinterval.

Afterenteringtheintervalinformation, the Phoe nixwill dis play “Tuning Loops” (if some loops have been se-
lected) and then show atest screen. As datais col lected, the count for each lane en tered will be shown. Note
that the Phoe nix is not col lect ing and stor ing data at this point - itis testing the lanes for proper setup. Press
ENTER to con tinue.

The sys tem will now ask the fi nal start ques tions.

IV.c.6. Questions Asked With Sensor Storage Mode
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The fol low ing ques tions are asked for each lane en abled:

Info For Lane #n Entertheappropriateinformationforthislane,upto15characters. This
Infois nor mally used to in di cate lane direc tion.

Lane #n Sensor Enterthe sen sortype forlane #n. Op tions are Axle Only, Pres Only, or
Type: Axle Only Axle+Pres.

The screenwill dis play “Tuning Loops” if loops are se lected, and then “Waiting For Any Sen sor”. The system
isnotcollectingandstoring data-itis forthe userto confirmlane setup and configuraion. Once sev eral sen
sors have been ac ti vated and the data is sat is fac tory, press ENTER to con tinue.

IV.c.7. Final Start Questions

Sel ect Mode To You can choose be tweenNow, Midnight, or Date/Time op tions of start-
Start? Now ing. If you choose Date/Time, the systemwill re questenteringatime
and a month/day to start.

Sel ect Mbde To You can choose be tween Never, 24 Hours, Date/Time. Never will con-
Stop? Never tinuously rununtilmanually shutdown (or out of mem ory), 24 hours will
sim ply run for 24 hours from the time of start, and if you se lect date/time
the Phoe nix will re quest en ter ing a time and a month/day to stop.

- SETUP COWPLETE- The coun ter is now ready to start.
Press Enter Key

Once the ENTER key is pressed the sys tem goes into sleep mode (the dis play will blank), and has started
collecting data. If you press ENTER again, the sys tem will wake up and you will be placed inthenot collecting
data menu.

Note about se lect ing any start time other than Now:

The coun ter will go ahead and put you in the Col lecting Data Menu, even though you may have se lected to
startcollecting atmid nightoratsome fu ture time and date. This conditionis called the “Pre set Mode”, since
the coun ter has been pre setto start col lecting ata fu ture time.

WhileinPre setMode, nofileisopennorisany databeing storedinmemory. You can stillmonitorcollection,
how ever, toverifythe sensorconfigurationisworking

Note about col lect ing Binned or Count data:

Thesetwo modes bothusere cordintervals. The Phoe nix willNOT start col lecting data untilthe be ginning of
the next even re cord time. For ex am ple: The re cord in ter val is 15 min utes, you tell the counter to start Now
when itis 10:53:00. The coun ter will not start un til 11:00:00.

While the coun ter is wait ing for the start of a new in ter val, it is also in Pre set Mode (see above).

I\VV.d. Delete Files

The deletefiles option allows youto de lete any or all filesinthe currentmem ory. Press “2" from the menu and
the dis play will show:
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SELECT OPTI ON:
Del ete Files

Press ENTER to be ginde leting files.

in mem ory, the coun ter shows:

re have been no files cre ated
No Files In
Menory.

If files have been cre ated, the dis

play will show:

(n) Delete Wat
Files? Al Files

“n”isthe number offiles currentlyresidentinmemory. By pressing the
arrow keysthe options ofAll Files, Single, or Retrieved may be se lected.

If “All Files” is se lected, the dis play will show:

DELETE ALL FI LES
You Sure? No

This mes sage is the safety for de let ing files. Use the ar row keys to tog-
gle the an swer to Yes.

If “Sin gle” is se lected, the dis play

will show:

n is the des ig na tor for whether the file has been re trieved (Yes or No).
mmmmm is the file size. # 1is the file num ber. mm/dd/yy isthe starting
date ofthefile. To se lect the file to be de leted, use the ar row keys to tog-

gle from file to file. Once the file has been se lected, press ENTER. The
dis play will show:

DELETE FI LE #n
You Sure? No

This is the safety for file de le tion. Tog gle to Yes us ing the ar row keys.
Pressing ENTER will de lete the file. If the file is de leted, the dis play will
showthe nextfile. Note thatall files fol low ing the de leted file will be au to-

matically re numbered downto keep file num ber continuity.

If “Re trieved Files” is se lected, and no files have been re trieved, the dis play will show:

There Are No
Retrieved Fil es.

If files have been re trieved, the dis play will show:

DELETE FI LES
You Sure? No

Use the ar row keys to tog gle to Yes to de lete the files.

IV.e. Show Status

The Show Status optionallows dis play ofthe Phoe nix System Status. This should al ways be p erformed prior
to Starting Col lection to en sure cor recttime/date and that there is enough mem ory free to col lect files. From
the menu, press “3" and the dis play will show:
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SELECT OPTI ON: Press ENTER to show sys tem sta tus.
Show St at us

First, the coun ter dis plays the amount of mem ory in the sys tem

Total Mem nmmmmm Dis plays the to tal amount of mem ory in your coun ter, and how much is
Mem Left :nnnnnn left for use.

Next, how many files are in the mem ory is dis played:

Menory Hol ds n “n” =num ber No Files In If there are not
Data File. of files. Menory. any files.

Next, if there aren’t loop boards in stalled, the dis play will show:

No Loop Boards
Installed

If loop boards are in stalled, the dis play will show:

Loop Board xXxxx Where xxxxx will be which loop boards are in stalled (1-4).
Installed

Next, the Piezo Board sta tus will show:

No Pi ezo Board If no piezo X I nput Piezo “Xx” is number of
Installed inputs Board Installed piezo

in puts available (0, 4,
or 8).

Next, the TAM In ter face sta tus screen will show:

No TAM I nterface TAM | nterface
Install ed I nstall ed.

Next, the cur rent time and date is shown:

Ti me: hh: mm ss The cur rent time and date are dis played. Note that the date will be dis-
Dat e: dd/ mmyy played in the cur rently se lected for mat.

Last, the battery conditionis dis played:
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Current Battery This screen shows the current voltage on the battery, to the nearest
Vol t age = XX. X tenth of a volt.

I\V.f. Test Sensors

The TestSensorsoptionisfortesting sensorsand systemre sponse. Press “4"fromthe menu a nd the dis play
will show:

SELECT OPTI ON: Press ENTER to be gin testing sen sors
Test Sensors

If no loop boards are in stalled in the coun ter, the dis play shows:

Testing Sensors: The displayisauto matically setforeightaxle sensors, and willin di cate
Axl| e: when are spective sen sor has been ac ti vated.

Forexam ple, if sen sor two is ac ti vated, the dis play will tem po rarily show:

Testing Sensors:
Axle: _2

The dis play will show sen sors as they are ac ti vated, and then re turn to the blank state.

If any loop boards are in stalled, the dis play will show:

Axle: If 1-2 Loop Axle: If 3-4 Loop
Pres: <$B0> <$B0> dBiBrds<$B0> <$BHBO><$BHBO><$BOBO><$EMHBOHS. <$BO>
<$B0> <$B0> <$BO> x$BO> <$BO>

<$B0> <$BO> <$BO> |<$BO> <$BO>

Axle sen sors are dis played above, pres ence sen sors are dis played be low. What is put in for the “<$B0>
<$B0> <$B0> <$BO0> <$BO0> <$BO> <$BO> <$BO>" de pends upon how many loops are con-
nected. Each “ <$B0>"is for a given loop; a square des ig nates a con nected loop, a square with the top bar
missing desig nates noloop is con nected. Pres enceinthe loop is des ig nated by the square beingre placed
with the loop num ber.

Press the “9" key at any time to re tune the loops af ter you con nect or dis con nect loops. ENTER or CLEAR
takes you out of the test ing screen and back to the main menu.

If you have a Piezo Board In stalled:

The Phoe nixwill al low you to set Piezo Sen sitivity Levels from the Testing Sen sors screen. Thesesensitivity
lev els controlhow much forceis re quired to trig ger a Piezo Elec tric or Piezo Re sis tive sen sor. Levels are set
inarange from 0% to 100% with 100% be ing the most sensitive (i.e. re quires the leastforce totrip the sen sor).
Each piezo has its own sen si tiv ity level which can be set dif fer ently from all oth ers.
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Tosetapartic ularPiezo Sensitivity level, hold downthe ALT key and press a num ber key from 1 to 8 cor re-
spond ing to the Piezo Level you want to set. An other screen will ap pear as be low:

Piezo Trip Level “X” is the piezo in put num ber and “yyy” is the cur rent level.
I nput #x: yyy%

At this point use the fol low ing keys to set a new level:

0-9 - Sets level to a value from 10% to 100% (0 key sets 100%, 1-9 sets 10% to 90%).
CLEAR - Exitspiezosensitivity setting screen.

ENTER - Exits piezosensitivity setting screen.

Left - Decreasessensitivity asmall percentage atatime.

Arrow

Right - Increasessensitivityasmall percentage atatime.

Arrow

ALT+1-8 - Switchesto adif fer ent Piezo Sen sor.
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IV.g. Time of Shutdown

Time of shutdown will give the last shut down time of the sys tem. Press the num ber “5"from themenu and the
dis play will show:

SELECT OPTI ON:
Ti me of Shut down

Press ENTER to see the time of shut down.

Ti me: hh: mm ss
Dat e: dd/ mmyy

The last time and date of shut down are dis played. Note the date will be
dis playedin the for mat se lected in the con fig ure sys tem op tion.

Note that the time of shut down is ei ther the time YOU turned the power off on the coun ter or the time the
coun ter shut it self off due to a weak bat tery. Itis NOT the time the coun ter stopped col lecting data.

IV.h. Configure System

Configure systemwill setthe system configurationforinstallation. Pressthe number“6" from the menu and
the dis play will show:

SELECT OPTI ON:
Configure System

PressENTERto beginsystemconfiguration.

Sel ect Storage
Mode: Bi nned

This asks which storage mode you require. The choices are Raw,
Binned, Count, or Sensor.

Sel ect Format O This asks which format you require for the date. Options are:

Dat es: MMV DD/ YY

Erase First File
When No Men? No

Verify Power Off
Option: Disabled

Create New Files
When? Manual |y

KeypadOperation

MM/DD/YY, DD-MM-YY, and YY-MM-DD.

This asks if you want to con tinue col lect ing data when the mem ory is
full, or should the coun ter de lete the old est file to make space for new
data. If you se lectNo the Phoe nix will stop collecting when the mem ory
is full. The de fault for this op tion is Yes ifa TAM in ter face is in stalled.

Ifthe Phoe nixis collecting data, isin sleep mode, and ifit re ceives a sig-
nal to shut down, en abling this op tion (Enabled) will cause the coun ter
to dis play a mes sage to the user re quir ing the user press the ENTER
key to shutdown. If the user does not press the ENTER key, the Phoe nix
will con tinue to col lect data.

En abling this op tion can help to avoid false shut downs due to cir cum-
stances such as static elec tric ity (i.e. light ning). Note that if the bat tery
voltage is be low 5.8 volts (See “Show Sta tus™), the Phoe nix will ig nore
the op tion and power down any way.

The user may se lect to cre ate new files Manually, Daily, or Weekly.
Manually means that the coun ter will only cre ate a file when you spe cif
cally tell it to.
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Daily means the coun ter will cre ate a new file each day at mid night.
Weekly means the coun ter will cre ate a new file once per week.

If you se lect Weekly files, you will be asked:

Starting Day O
Weekly File? Sun

Sel ect Baud For
Moden? 1200

Ask For Lane
G oupi ng? No

Se lect the day of the week that should be come the FIRST day of your
weekly file. Choices are Sun, Mon, Tue, Wed, Thu, Fri, or Sat.

This op tion tells the coun ter the baud rate a mo dem con nected to it can
send/receive data at. For example, if you are connecting a Hayes
Smartmodem 2400 to the counter you should set this value to 2400.
YOU HAVE TO CALL THE COUNTER AT THIS RATE! You can change
therate forfuture calls by usingacommunication pack age likeTrafMan
andprogrammingthecountertoacceptfuturecallsatadifferentrate.
Your choices are 300, 600, 1200, 2400, 4800, 9600, and 19200.

This op tion en ables or dis ables the Lane Grouping Func tion. If you se-
lect No, then Lane Grouping is disabled and the counter will not ask
questions pertainingtoitin the Start Col lecting op tion (see IV.c.2).

The fol low ing con fig ure ques tions are only asked if ei ther Binned or Raw Stor age has been se lected:

Speed and Length
Format? U. S.

SnM s St orage
Mode: View Only

Maxi mum Axl e
Spaci ng: 35.0’

Re questseitherU.S. feet and MPH, or Metric centimetersand KPH For
mat.

This op tion is used to se lect what the coun ter should do with sen sor
missin for mation. Sen sor misses oc cur when ave hicle does not cross
bothsensors (seelidin structions on Phoe nix field unitforade scrip tion
of each sen sor miss code).

View Only will dis play sen sor misses on the screen when monitoring,
but not store these misses to mem ory.

View & Storedis plays the misses and stores them for later re trieval into
mem ory. Note that storing sen sor missesin mem ory does use up ment
ory that could be used for data.

Disabled causes the coun ter to ig nore sen sor misses.

This op tion de ter mines the lon gest spac ing be tween any two ax les to
beallowedwhen collecting Raw or Binned data using two axle sensors.
The counterusesthislengthto de ter mine where the end ofavehicleis,
and the start of anew ve hicle be gins. Most trucks do notex ceed 35’ be-
tween ax les, and most ve hi cles do not travel closer than 35’ to each
other. Youshould changethisvalue ifyou have manytail gating ve hicles
which have short axle spac ings (such as rush hour car traf fic), or if you
have trucks with very long spac ings be tween ax les.

Note that the lon ger the spac ing, the greater the chance two ve hi cles
close to each other will be counted as one long ve hi cle.

The following questionis al ways asked re gard less of stor age mode:
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Battery Warning Se lect at what volt age you want the coun ter to warn you about the bat
Vol t age: X. X tery being low. Use the left ar row key to de crease the voltage or the right
arrow keytoincreasethevoltage.

IV.i. View Lane Totals

This op tion al lows you to view the to tal amount of ve hi cles (Raw and Binned Stor age Modes) orsen soractk
vations (Count and Sen sor Stor age Modes) that have oc curred from the last time you Started collectionto
the last time you Stopped Col lec tion.

When you se lect this op tion, a screen will ap pear similar to the fol low ing:

Lane a: X If two or more << Lane Total >> If only one lane is
Lane b: y lanesenabled. Lane a: X enabled.

a and b are the lane num bers of en abled lanes andx and yarethetotal ve hiclesorsensoractivations. Ifyou
are col lect ing data then the to tals will up date as ve hi cles cross the sen sors. To view ad ditional enabled
lanes, press the <En ter> key. To back up to view pre vi ous lanes, press the <Clear> key.

If you are use a pre set time (such as Start At Mid night) then these lane to tals will re set at end of the pre set
time. Also, using In-Day times will re setthe lane to tals atthe be gin ning of each In-Day per iod. Daily or Weekly
files does not re set the lane to tals.

IV.j. Cold Restart

Cold restart will perform the same func tion as re mov ing backup power. The sys tem will re start with ALL
mem ory clean. Note that time and date, along with ALL configurationparametersWILL BE LOST. Don’t use
thisop tionifthe system contains any datawhich has n’tbeenretrieved foruse.ALL DATAWILL BE LOST.

Press 7 from the menu and the screen will show:

SELECT OPTI ON: Press ENTER to se lect the op tion.
Cold Restart

Sure You Want To Ifyou are SURE you want to do this, use the ar row keys to tog gletoYes.

Restart? No Press ENTER.

Phoeni x Vn. nnt “n.nn” is the version of the in te rior firm ware. The “t” is the setup type
<Col d Restart> (usu ally a*A").

SELECT OPTI ON: The system has now been com pletely re set to the fac tory de faults.

Start Collecting

IV.k. Stop Collecting

Stopping data col lec tion is the only way to re turn to the Start Col lecting Data menu. Press 1 from the menu
and the dis play will show:

KeypadOperation Copy right © 1992-1995 High Leah Elec tronics, Inc.
ALL RIGHTS RE SERVED



Phoe nix Field Unit Man ual

39

SELECT OPTI ON: Press ENTER to se lect the op tion.
Stop Col l ection

Sure You Want To Use the arrow keys totog gle toYes. Pressing ENTER will close the cur-
Stop? No rent file.

Fil e Nunber #n “n” is the file num ber. Pressing ENTER again will re turn the user to the
I's Now Cl osed. Start Col lecting Data menu.

V.. Monitor Lanes

MonitorLanes allows the real-time monitoring oflanes. Thisoptionisintended for the usertomonitortraffic
to en sure the in stal la tion is work ing prop erly. Press 4 from the menu and the dis play will show:

SELECT OPTI ON: Press ENTER to se lect the op tion.

Moni t or

Lanes

IV.l.1. Monitoring Raw or Binned Data Collection

Wai ting For Any The counter dis plays this when first waiting for a ve hi cle.
Vehicle. ..

As ave hicle crosses the in stal lation, the dis play will show the ve hi cle as it crosses.

30mph

1: 10:00:00 2ax Indicatesavehicle passedinlane lat10o’clock.Ithad 2 axles, was go-

12. 8 ing 30 miles per hour, and the spac ing from the first to the sec ond axle
was 12.8 feet. Note that only the first axle spac ing is dis played re gard-

less of how many ax les the ve hicle has (you can view other spacings us
ing the ar row keys, see be low).

Ifyouare collecting Binned data, the axle spac ing will be re place by one
or more bin clas sifi cation num bers that the ve hi cle matched.

While monitor ing, you may press the fol low ing keys:

1-8 -
0 -
CLEAR -
SPACE -

ALT 1-8 -
TA -

Tells the coun ter to only dis play the lane num ber you press.

Tells the coun ter to dis play all lanes.

Aborts and re turns to the menu.

Freezes the dis play. This al lows you to view a ve hi cle for a lon ger pe riod of time. Press
SPACE again to un-freeze the dis play.

You can set piezo sen sitiv ity lev els with these keys. See sec tion IV.ffor in for ma tion.

Al lows you to see other spac ings. Press ei ther ar row keys and the screen will change to
showupto6spacings. Press eitherarrow key again and the screenwillre turnto the original
dis play. These keys work even when the Freeze Key (Space) has been pressed.
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Ifanasteriskcharacterap pearsbeforethelanenumber,thisindicatesthatcollectionhasnotactually started
yet, and the ve hi cles shown are not be ing stored in mem ory.

IV.1.2. Monitoring Count Data Collection

L: XXXXX L: XXXXX The coun ter dis plays the first four count lanes you have en abled. Note
L: XXXXX L: XXXXX the coun ter only dis plays the lanes you have en abled.

While monitoring data col lec tion, the fol low ing keys can be used:

0 - Ifjust Testing Lanes (i.e. from the Start Col lecting op tion) this key ze ros all to tals.
ALT 1-8 - Youcan set piezo sen sitivity lev els with these keys. See section IV.ffor in for mation.
CLEAR - Aborts and re turns to the menu.

SPACE - Tog gles the screen to show other en abled lanes (if more than four are en abled).

Anasterisk onthe screenin di cates that data col lec tion has not started yet.

IV.l.3. Monitoring Sensor Data Collection

Wi ting For Any This is dis played first when the coun ter is wait ing for a sen sor pulse.
Sensor. ..

Each sen sor which is ac ti vated will be dis played as:

L: HH Mv SS. 00 Lis the lane #; HH:MM:SS is the time. 13223455 is the count on the 24
13223455 P On bitinternalclock.P Onindicatesthatapresence sensor(suchasaloop)
was turned On.

While monitoring, you may press the fol low ing keys:

1-8 - Tells the coun ter to only dis play the lane num ber you press.

0 - Tellsthe coun ter to dis play all lanes.

CLEAR - Aborts and re turns to the menu.

ALT 1-8 - You can set piezo sen sitiv ity lev els with these keys. See section IV.ffor in for mation.
SPACE - Freezesthedisplay. Thisallows youtoview asen sor pulse foralon ger period oftime. Press

SPACE again to un-freeze the dis play.

If you see an as ter isk in front of the lane num ber, this in di cates that data col lec tion haws not yet be gun.
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V. Keypad Operation Examples

Thefollowing sections gives seven exam ples using the key pad of the Phoe nix. Thefirstsix give exam ples of
setting up the coun ter to col lect Raw Data, Mon i toring Data, Stopping Col lec tion, and Col lecting Binned,
Count and Sen sor Mode data. The last one is an ex am ple of De leting Files.

Note that these examples are not complete descriptions. You should refer back to section IV for more
in-depthinformation.

Asthe exam ples are worked through, files will be cre ated in mem ory. The lastex am ple will s how how to de-
lete any or all se lected files. If you get lost or a step is missed, sim ply re turn to the be ginning.

Important

In many cases the Phoe nix will skip cer tain ques tions dur ing setup if there is only one pos sble an swer for it.
For ex am ple, the Phoe nix will not ask ques tions per tain ing to pres ence sen sors if you do not have a loop
board in stalled in your coun ter, there fore the only se lec tion you can make is Axle Sen sors.

These ex am ples as sume that you DO NOT have aloop board. If your coun ter does have aloop board, some
questions will ap pear that are not shown here. Inthat case, read through the ap pro pri ate secion of the man-
ual for more in for mation on how to an swer these ques tions.

ExampleSite

The follow ing diagram gives you an ex am ple site setup. It will be used as refer ence inthe exam ples that fok
low.

h
12 Feet— — 1 Foot — —
q
1 2 1 K
] Phoenix — Phoenix
Raw & Binned Example Setup Count & Sensor Example Setup

Sce nario: Two Road Tubes are in stalled in State High way 58.
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V.a. Configuring the System

Thissectionisan exam ple of config uring the system. Once the systemis config ured, itdoes not need to be
done againunless acoldre startis done or the mode of col lec tion (Raw, Binned, Count, or Sensor) needs to
be changed. It can be used for each ex am ple that fol lows this one to change the stor age mode. Itisrec om-
mendedtotryvariationsonconfiguringthe systeminatestenvironmenttofamiliarize one self with the Phoe-

nix fur ther.

Turn on the power switch. Sys tem will self test and then show:

SELECT OPTI ON:
Start Coll ection

SELECT OPTI ON:
Configure System

Sel ect Storage
Mode: Bi nned

Sel ect Format O
Dat es: MMV DD/ YY

Erase First File
When No Men? No

Verify Power Off
Option: Enabl ed

Create New Files
When? Manual |y

Sel ect Baud For
Modem 1200

Ask For Lane
G oupi ng? No

Press “6".

Press ENTER key.

Selectthe re quired mode (Raw, Binned, Count, or Sen sor) by using the
arrow keys; press ENTER. Which mode you se lect de pends on which of
thefollowingexam plesyouarefollowing.

Selectthis for mat by pressing ENTER, or se lect a dif fer ent for mat with
the ar row keys and then press ENTER.

Since we want the coun ter to stop when mem ory is full, press ENTER to

se lect No.

Press ENTER to leave this op tion en abled.

Press ENTER to leave at Manually.

Press ENTER to leave at 1200.

Press ENTER to leave at No.

If you se lected Count or Sen sor mode for the first ques tion, the next three ques tions are skipped.

Speed And Length
Format: U.S.

SnM s St orage
Mbde: View Only

KeypadOperationExamples

Press ENTER for U.S. (i.e. MPH and Feet).

Press the ENTER key to see Sen sor Misses on the screen, but not to
store them in mem ory.
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Maxi mum Axl e Press ENTER to keep the de fault value.
Spaci ng: 35.0’

Battery Warning Press ENTER to keep the de fault value.
Vol tage: 5.8v

SELECT OPTI ON:
Configure System

The menu has ro tated through the Con fig ure Sys tem Op tion and re turned to the Starting Col lection Menu.
Now that the sys tem is con fig ured, press 1.

SELECT OPTI ON: Youare nowreadyto continue withone ofthe collecting dataexamples.
Start Collecting

V.b. Collecting Raw Data

Thissectionwillgiveanexample of collecting Raw Data. Use Exam ple V.afirsttoconfigu re the systemto cot
lect Raw Data. Af ter that ex am ple, the dis play should show:

SELECT OPTI ON: Press ENTER.
Start Collecting

Site (15 chars): Note the blinking cur sor onthe characterline. Use the key pad (Section
[ll.a) to en ter in a site ID, for ex am ple: HWY 58

Site: HW 58 Press ENTER when done.

(Up to 10 chars)

Info: (1st Line) Optionally enteraline of in for mation, forexam ple: SystemTest

Info: (1st Line) Press ENTER when done.
System Test _

Info: (2nd Line) Optionallyenterasecondline ofinformation. PressENTERwhendone.
Set The Current Note the po sition of the cur sorin the first digit of the time. Starten tering
Time: 00:10:15 the time with hour, minute, and then second. For example, 15:30:00

would be 3:15 pm and zero sec onds. Press ENTER when done.
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Set The Current
Date: 01/01/91

Set The Current
Day OF Week? Sun

Select 12 3 4
Lanes: nnnn
Select 1 2 3 4
Lanes: Ynnn

Info For Lane #1

Info For Lane #1
East bound

Di rectional Mode
For Lane #1: No

Info For Lane #9

Info For Lane #9
West bound Pass_

Lane #1 Sensor
Spaci ng: 10.0’

Sel ect Raw Type:
Nor mal Raw Dat a

Wai ting For Any
Vehicle. ...

*1:14:54: 30 2ax
55. 4nph 9.0

Sel ect Mode To
Start? Now

KeypadOperationExamples
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Note once againthe position ofthe cursor & thatthe dateisinthe for mat
setin Con fig ure Sys tem. En ter the date, and press ENTER.

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1.

Press ENTER.

Usethekeypadtoenterthedirection orsome other piece ofinformation
aboutthe lane, for ex am ple: Eastbound

Press ENTER when done.

Sinceitis a two lane high way with a good chance of ve hi cles pass ing,
press the right ar row key to tog gle the op tionto Yes. Press en ter when
done.

Since we created a directional lane, we can now enter information
about that lane. For ex am ple: Westbound Pass

Press ENTER when done.

Since ourexam ple road tubes areat 12.0’, type 1,2,0 and press ENTER.

Press the ar row to change the op tion to En hanced Raw Data (Sec tion
Il.c). Press ENTER.

At this point, the next ve hi cle to cross the loops will show as a test ve hi-
cle. The first ve hi cle to cross in lane #1 will show some thing like.

The asterisk (*) means no datais be ing stored yet. Wait for ve hiclesin
both lanes two pass, and if data is cor rect, press ENTER.

Since we want to start col lec tion right now, Press ENTER.
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Sel ect Mbde To Since we are run ning a test file, Press ENTER.

St op? Never

- SETUP COWPLETE- Press the ENTER key. The coun ter is now col lecting data as ve hi cles
Press Enter Key pass.

Raw data collection has started. After afew ve hicles have passed you may wantto try the Stop Collectionex
am ple and then re trieve the data fol low ing the in struc tions in the TrafMan Software InstructionManual.

V.c. Collecting Binned Data

This section will give an exam ple of col lecting Binned Data. Use Ex am ple V.afirstto config ure the sys temto
collect Binned Data. Af ter that ex am ple, the dis play should show:

SELECT OPTI ON: Press ENTER.
Start Collecting

Site (15 chars): Note the blinking cur soronthe characterline. Use the key pad (Section
[ll.a) to enter in a site ID, for ex am ple: HWY 58

Site: HAW 58 Press ENTER when done.

(Up to 10 chars)

Info: (1st Line) Optionally enteraline ofin for mation, forexam ple: System Test

Info: (1st Line) Press ENTER when done.
System Test

Info: (2nd Line) Optionallyenterasecondline ofinformation. PressENTERwhendone.
Set The Current Note the po sition of the cur sorin the first digit of the time. Startentering
Ti me: 00:10: 15 the time with hour, minute, and then second. For example, 15:30:00

would be 3:15 pm and zero sec onds. Press ENTER when done.

Set The Current Note once again the po sition ofthe cur sor, and that date isin the for mat

Date: 01/01/91 setinthe “Config ure System” op tion. Enterthe currentdate, and press
ENTER.

Set The Current Use the ar row keys to tog gle to the cor rect day. Press ENTER when

Day OF Week? Sun done.
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Select 1 2 3 4
Lanes: nnnn
Select 12 3 4
Lanes: Ynnn

Info For Lane #1

Info For Lane #1
East bound

Di rectional Mde
For Lane #1: No

Info For Lane #9

I nfo For Lane #9
West bound Pass_

Lane #1 Sensor
Spaci ng: 10.0’

Col | ect Axle
Bi ns? No

Col | ect Speed
Bi ns? No

Col | ect Gap
Bi ns? No

Col | ect Headway
Bi ns? No

Col l ect Length
Bi ns? No

Col | ect Speed By
Axl e? No
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Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1.

Press ENTER.

Usethekeypadtoenterthedirectionorsome other piece ofinformation
about the lane, for ex am ple: Eastbound

Press ENTER when done.

Since itis atwo lane high way with a good chance of ve hi cles pass ing,
presstherightarrow keytotog glethe optionto Yes. Press ENTER when
done.

Since we created a directional lane, we can now enter information

about that lane. For ex am ple: Westbound Pass

Press ENTER when done.

Since ourexam pleroad tubesareat12.0’, type 1,2,0 and press ENTER.

Change this to “Yes” by press ing ar row key and then press ENTER.

Press the ar row key to tog gle to “Yes”. Press ENTER.

Leave this at no by press ing ENTER.

Leave this at no by press ing ENTER.

Leave this at no by pressing ENTER.

Leave this at no by pressing ENTER.
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Col | ect Speed By
Lengt h? No

No. of Different
Intervals: 1

Int Start: 00:00
#1 Length: 00: 15

Int Start: 00:00
#2 Length: 00: 15

Waiting For Any
Vehicle. ...

*1:14:54: 30 2ax
55nph  A#2 S#6

Sel ect Mode To
Start? Now

Sel ect Mode To
St op? Never

- SETUP COWPLETE-
Press Enter Key

47

Leave this at no by press ing ENTER.

For this example, two intervals will be set: The first from midnight to
05:00to early morning traffic, and the sec ond from 05:00 up to mid night
for daytime traffic. You may set up different intervals, just follow the
same ba sic steps. Press “2", then press ENTER.

Note the cur soris po sitionedinthe sec ondline, showing 00:15. Thisis
the length of the in ter val starting at 00:00 (mid night). Change thisinter
val length to 1 hour by press ing 0,1,0,0. Press ENTER when done.

Note the cur sor is blink ing on the first line. En ter 05:00 for the time to
start the sec ond time pe riod. Press ENTER again to leave the in ter vals
at 00:15.

The fi nal re sult is that our time in ter vals for binned data will be 1 hour
from mid night to 5am, and 15 min ute for the rest of the day.

At this point, the next ve hi cle to cross the loops will show as a test ve hi-
cle. Thefirst ve hi cle to cross in lane #1 will show some thing like.

The as terisk (*) means no data is be ing stored yet. Wait for ve hicles in
both lanes two pass, and if data is cor rect, press ENTER.

Since we want to start col lec tion right now, Press ENTER.

Since we are run ning a test file, Press ENTER.

Press the ENTER key. The coun ter is now col lect ing data. Note that it
will not start un til the be gin ning of the next even in ter val (if past 05:00,
the next even 15 min utes).

Binned data collection has started. Afterafewre cordintervals have passed you may wanttotry the Stop Col-
lectionexampleandthenretrievethe datafollowingtheinstructionsintheTrafMan Software Instruction Man

ual.

V.d. Collecting Count Data

This sectionwill give an exam ple of col lecting Count Data. Use Ex am ple V.afirstto con fig ure the systemto
collect Count Data. After that exam ple, the dis play should show:
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Site (15 chars):

Site: HW 58

(Up to 10 chars)

Info: (1st Line)

Info: (1st Line)
System Test

Info: (2nd Line)

Set The Current
Ti me: 00:10:15

Set The Current
Date: 01/01/91

Set The Current
Day OF Week? Sun

Sel ect 12345678
Lanes : nnnnnnnn
Sel ect 12345678
Lanes: YYnnnnnn

Info For Lane #1

Info For Lane #1
West bound

Sel ect Lane #1
Mode: Nor mal

Info For Lane #2
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Note the blinking cur soronthe characterline. Use the key pad (Section
[ll.a) to en ter in a site ID, for ex am ple: HWY 58

Press ENTER when done.

Optionally enteraline ofin for mation, forexam ple: SystemTest

Press ENTER when done.

Optionallyenterasecondline ofinformation. PressENTERwhendone.

Note the po sition of the cur sorin the first digit of the time. Starten tering
the time with hour, minute, and then second. For example, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.

Note once again the po sition of the cur sor, and that date isin the for mat
setinthe “Config ure System” op tion. En ter the cur rent date, and press
ENTER.

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this ex am ple, press 1 & 2.

Press ENTER.

Usethekeypadtoenterthedirection orsome other piece ofinformation
about the lane, for ex am ple: Westbound

Press ENTER when done.

Since we have set our road tubes up for lane sub trac tion, change this to
Sub trac tion with the ar row keys and press ENTER.

Usethekeypadtoenterthedirectionorsome other piece ofinformation
about the lane, for ex am ple: Eastbound
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Info For Lane #2
East bound

No. of Different
Intervals: 1

Record I nterval
Lengt h: 00: 15

Testing Lanes..*
1: 0 2: 0

Testing Lanes..*
1: 0 2: 1

Sel ect Mode To
Start? Now

Sel ect Mode To

49

Press ENTER when done.

For this ex am ple, one in ter val length will be set. Press “1", then press
ENTER.

Change thisin ter val length to 1 hour by pressing 0,1,0,0. Press ENTER
when done.

At this point, the next ve hi cle to cross the road tubes will show as a test
ve hicle. The firstve hi cle to cross in the east bound lane will show:

The asterisk (*) means no datais be ing stored yet. Wait for ve hi clesin
both lanes to pass, and if count is cor rect, press ENTER.

Since we want to start col lec tion right now, Press ENTER.

Since we are run ning a test file, Press ENTER.

St op? Never

- SETUP COWPLETE-
Press Enter Key

Press the ENTER key. The coun ter is now col lect ing data.

Countdata col lection has started. Note that the coun ter will not ac tu ally be gin storing recordintervals until
the be gin ning ofthe nextre cord period. In this exam ple, the nexteven hour (11:00:00). After afew re cord in-
tervals have passed you may wantto try the Stop Collection exam ple and then Re trieve the datafollowing the
instructionsinthe TrafMan Software Instruction Manual.

V.e. Collecting Sensor Data

This section will give an exam ple of collecting Sen sor Data. Use Exam ple V.afirstto conf ig urethe systemto
collect Sen sor Data. Afterthat ex am ple, the dis play should show:

SELECT OPTI ON:
Start Collecting

Press ENTER.

Site (15 chars): Note the blinking cur soronthe characterline. Use the key pad (Section

[ll.a) to en ter in a site ID, for ex am ple: HWY 58

Press ENTER when done.

(Up to 10 chars)
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Info: (1st Line)

Info: (1st Line)
System Test _

Info: (2nd Line)

Set The Current
Tinme: 00:10:15

Set The Current
Date: 01/01/91

Set The Current
Day OF Week? Sun

Sel ect 12345678
Lanes : nnnnnnnn
Sel ect 12345678
Lanes: YYnnnnnn

Info For Lane #1

Info For Lane #1
TWO LANES

Info For Lane #2

Info For Lane #2
ONE LANE

Wai ting For Any
Sensor. ...

*1:14:54:30.00
8944123 A On
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Optionally enteraline ofin for mation, forexam ple: System Test

Press ENTER when done.

Optionallyenterasecondline ofinformation. PressENTERwhendone.

Note the po sition of the cur sorin the first digit of the time. Startentering
the time with hour, minute, and then second. For example, 15:30:00
would be 3:15 pm and zero sec onds. Press ENTER when done.

Note once again the po sition of the cur sor, and that the date is in the for-
mat setin the “Con fig ure Sys tem” op tion. En ter the cur rent date, and
press ENTER.

Use the ar row keys to tog gle to the cor rect day. Press ENTER when
done.

Press the num ber on the key pad which cor re sponds to the lanes you
want to en able. For this exam ple, press 1 & 2.

Press ENTER.

Usethekeypadtoenterthedirection orsome other piece ofinformation
aboutthe lane, forex am ple: TWO LANES

Press ENTER when done.

Usethekeypadtoenterthedirection orsome other piece ofinformation
aboutthe lane, for exam ple: ONE LANE

Press ENTER when done.

Atthis point, the nextve hicleto cross the tubes will showas asen sorac
ti va tion and will look some thing like:

The as terisk (*) means no datais be ing stored yet. Wait for sen sor ac tk
vations in both lanes, and if data is cor rect, press ENTER.
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Sel ect Mbde To Since we want to start col lec tion right now, Press ENTER.

Start? Now

Sel ect Mode To Since we are run ning a test file, Press ENTER.

St op? Never

- SETUP COWVPLETE- Press the ENTER key. The coun ter is now col lecting data as ve hi cles
Press Enter Key pass.

Sensordatacollection has started. After afew ve hi cles have passed you may wantto try the StopCollection
exam ple and thenre trieve the data fol low ing the in struc tions in the TrafMan Software InstructionManual.

V.f. Monitoring Traffic & Viewing Status

Thissection givesanexam ple of monitoring traffic while the Phoe nixis col lecting data. This does not af fect
datacollection-itallowsthe userto monitorthe Phoe nixto ensure thatthe systemisfunctioningproperlyas
the user has set it up.

To start, you will need a Phoe nix which has been in stalled and is col lecting data. If you havefol lowed any of
thelast4 exam ples, itwillworkfine.Ifnot, follow one ofthe exam plesforin stallation and returnto thissection.

While col lecting, the screen is nor mally blank in di cating the coun teris in a spe cial “Sleep” mode, press
ENTER to wake it up and the dis play will show:

SELECT OPTI ON: Press the 4 key.
Stop Col l ecting

SELECT OPTI ON: Press ENTER to se lect op tion.
Moni t or Lanes

The next screen de pends on the type of data you are col lect ing, for Raw and Binned you will see:

Wai ting For Any Whenthe nextve hicle datais collected, the dis play will showthe ve hicle
Vehicle. ... on the screen.

If you are col lecting Count data, your screen will show some thing like:

Moni toring Lanes The ac tual lane num bers and to tals de pend on your cur rent setup. As
1. 134 2: 99 each sen sor is ac ti vated the new to tals for that lane are dis played.

If you are col lecting Sensor data, the Phoe nix will show:

Copy right © 1992-1995 High Leah Elec tronics,Inc. KeypadOperationExamples
ALL RIGHTS RE SERVED



52

Wi ting For Any
Sensor. ...

When finished monitoring, press

SELECT OPTI ON:
Moni tor Lanes

SELECT OPTI ON:
Show St at us

Total Mem 68536
Mem Left: 68084

File #1 is Open
Site: Hw_58

No Loop Boards
Installed

4 I nput Piezo
Board Install ed

TAM | nterface
Not Installed

Time: 10:25: 34
Date: 07/15/92

Current Battery
Vol tage = 6.2v

SELECT OPTI ON:
Show St at us
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When the next sen sor is ac ti vated, the dis play will show the sen sor on
the screen.

the ENTER or CLEAR key to re turn to the menu.

Usethearrowkeys (orpress “3")to scrolltothe "Show Status" op tion.

Press ENTER.

Note the above mem ory mes sages will de pend upon how much mem-
ory is in stalled in your sys tem and how much has been used. Re fer to
Ap pendix Bformemoryusageinformation. PressENTER.

This shows that the file is ac tive and col lect ing data. Press ENTER.

This tells you that there is no loop board in stalled in the sys tem. Press
ENTER.

Thistellsyouthatthereisafourin putPiezo board in stalled in your coun
ter. Press ENTER.

This tells you that there is no TAM (Take Away Mem ory) board in stalled
in the sys tem. Press ENTER.

Show the cur rent time and date. Press ENTER again.

Thisisthe batteryvoltage status message. Itwilltellyouifyourbatteryis
getting to low. Press ENTER.

You have com pleted the Show Sta tus Op tion. Press CLEAR. The dis-
play will go blank. The Phoe nix s still col lecting data and is now in alow
power sleep mode.
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V.g. Stopping Collection

This section gives an ex am ple of Stopping data collection. Forinfor mation onfile re trieval, please read the
TrafMan Soft ware Man ual. Note that the coun ter must be setup to start data col lec tion be fore you can stop
collecting.

While col lect ing, the screen is nor mally blank in di cat ing the coun ter is in a spe cial “Sleep” mode, press
ENTER to wake it up and the dis play will show:

SELECT OPTI ON: Press ENTER.
Stop Col | ecting

Sure You Want Press ei ther ar row key to tog gle to “Yes”. Press ENTER.

To Stop? No

File Nunmber #1 Note that the file # is the cur rent ac tive file. If you were us ing Raw Data
I's Now Cl osed. and you have gone by the ex am ples in this man ual, it should show File

#1. If you have col lected other data files, the file # shown will vary de-
pending upon how many times you have started new files. Press
ENTER.

SELECT OPTI ON:
Start Collecting

Note thatthe Phoe nix has au to matically re turned to the Not Col lecting Menu from where you started the ex-
am ples. How ever, if you se lect the “Show Sta tus” op tion and ENTER through the mes sages, you will note
that there are now files re corded in mem ory.

These files can be re trieved by theTrafMan Soft ware. Power may now be turned off to the unit with outlosing
any data stored in the files.
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V.h. File Deletion

If all the exam ples have been fol lowed, sev eral files will have been cre ated in mem ory. To re moveunwanted
files, use the De lete File Op tion, avail able from ei ther while col lecting or when not col lecting.

If the sys tem is in sleep mode, press ENTER to wake the coun ter up. The dis play will show:

SELECT OPTI ON:
Stop Col |l ecting

SELECT OPTI ON:
Delete Files

(4) Delete Wat
Files? Al Files

# 1:HW 58 n
2176 03/17/92

Delete File #1
You Sure? No

Wi t,
Del eting

# 1: TEST n

12176 03/21/92

(3) Delete Wat
Files? Single

SELECT OPTI ON:
Del ete Files

KeypadOperationExamples

Press the ar row keys (or press “2") un til the dis play shows:

Press ENTER to se lect the op tion.

This shows there are 4 files in mem ory. Press the ar row keys un til the
option “Sin gle” ap pears and press ENTER.

This shows file #1 Site ID isHWY 58. The n means the file has not been
re trieved by a PC Com puter. 2176 is the file size in bytes, and 3/17/92
wasthe datethefilewas collected. By pressing the arrow keys, different
filesshowingthe sameinformationwillap pearinthedis play. Select#1,
and press ENTER.

Press the ar row key to tog gle to “Yes”. Press ENTER.

This will ap pear while the coun ter is de let ing the file.

This shows that the next file (the old file #2) has be come file #1 af ter you
de leted the old file #7 1. You can go ahead and delete more files, or
press CLEAR to backup one step.

Note the num ber of files have changed. Press CLEAR again.

You are now back at the orig i nal menu you started with.
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V.i. Collecting Data Using Lane Grouping

This sec tion will show you how to en able the Lane Grouping func tion to col lect Grouped Count Data on four
lanes. To collect grouped binned data, sim ply change the stor age mode. First, fol low exam pleV.a to con fig-
ure the sys temto col lect count data. Stop When you get to the fol low ing ques tion in the Con figure System

option.

Ask For Lane Press right ar row to se lect Yes then press ENTER to con tinue. Fol low
Groupi ng? No through there mainderofV.a.tofinish the systemconfiguration.

NowthatLane Grouping hasbeenenabled,gotoexampleV.d. (collecting Count Data) and follow allin struc-
tions until you get to the fol low ing screen, then fol low the be low in struc tions:

Sel ect 12345678 Press the num ber on the key pad which cor re sponds to the lanes you
Lanes : nnnnnnnn want to en able. For this ex am ple, press 1,2,3, & 4.
Sel ect 12345678 Press ENTER.

Lanes: YYYYnnnn

Sel ect Nunber O This ques tion al lows you to se lect the num ber of groups. Press 2.
G oups? O

Sel ect Number O Press ENTER to con tinue.

G oups? 2

You will next need to as sign the lanes you want to be long to each group.

Group #1 Lanes: Press 1 and 2 to as sign lanes 1 and 2 to Group #1.

(none)

G oup #1 Lanes: Press ENTER

1,2

G oup #2 Lanes: Press 3 and 4 to as sign lanes 3 and 4 to Group #2.

(none)

G oup #2 Lanes: Press ENTER to con tinue. Go back to the V.d. to fin ish out start ing the
3,4 counterto col lect count data.

That’sit. When data col lec tionis finished and you re trieve the data from this coun ter you willac tu ally end up
with only two lanes of data (Lanes #1 and #2). Lane #1 (which is ac tu ally Group #1) will con tain the com-
binedtotal of physical Lane #1 and #2 data. Lane #2 (which is actu ally Group #2) will con tainthe com bined
to tals of physi cal Lane #3 and #4.
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VI. TAM Interface

|
The Unicorn/Phoe nix/Pegasusseries oftraffic countersall sup portanoptionalTAM (Take Away Mem ory) Ir+

terface Board. This “interface” consists of a plugin slot onthe face panel ofthe counterand one or more TAM
Cards.

The TAM In ter face is used to pro vide a very fast and sim ple way of re triev ing data from your trafficcounters,
andtoalloweasyand quick programming ofthe trafficcounter. The TAMinterface eliminates the need for the
userto bring alap top or ROVER to the field be cause all col lected data can be stored on the credit card sized
TAMs, and then brought back to the of fice for use by your PC.

There are three dis tinct uses for a TAM Card, listed be low:

B Asextended mem ory for the traf fic counter.
B Asadatare trieval sys tem for re triev ing data af ter it has been col lected by a coun ter.

B Asaon-site coun ter pro gram mer (i.e. Autostart!).

Each of these three uses is de scribed be low, as well as a over view of us ing TAM Cards and a description of
how to trans fer data stored on the TAM card into your PC.

Vl.a. Using TAM Cards

A TAM Card is noth ing more than a Flash Mem ory Card that has been customed pro grammed at the Di a-
mond Traf fic Prod ucts fac tory for use in our traf fic coun ters. The TAM card slot in the panelofthe counteris
PCMCIAtypellslotandis de signed to sup port many new types of cards that will be avail able inthe future.

There are many dif fer ent sizes of TAM cards avail able, rang ing from 256k to 8Meg. The coun terwillauto mati
callyidentify the size ofany cardin serted and treatitap pro priately. You CAN NOT pur chase any Flash Mem-
ory card and use it with the traf fic coun ter. You MUST pur chase all mem ory cards to be used withDiamond
counters from Diamond Traffic Prod ucts. This is be cause Di a mond screens all mem ory cards and then
preprogramsthe qualifying cards forour custom ers. The traffic coun ter will sim ply ig nore any card that did
not come from Dia mond Traf fic Prod ucts.

Althoughthe mem ory cards are solid state and generally very durable, please fol lowall cauion ary measures
as printed on the back of the cards. Ata min i mum, you can ex pect to fill your card and then erase it ten thou-
sand times be fore it fails.

Toin serta TAM card into the coun ter:

Ori entthe TAM card so that look ing at the end of the card the write pro tect switch is clos estto the eject but-
ton. Slide the card into the slot and press down firmly un til you feel a def i nite stop. The green light should
blink and the eject but ton should be out as high as the TAM card.

Tore move a TAM card from the coun ter:

Push the eject button down and then re move the TAM. NEVER, EVER, REMOVEATAMWHEN THE GREEN
LIGHT IS ON! You might ruin the TAM and have to send it back to the fac tory.
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VI.b. Transferring TAM Data to your PC

The next two sec tions, VI.c. and VI.d, cover how to put data col lected by a traf fic coun ter onto a TAM card.
This sec tion cov ers how to get this data off of the TAM and into your PC. To do this you will need to use your
coun ter as aTAM Mem ory Card Reader.

Ba sically, you will need to have a traf fic coun ter in the of fice of the PC you plan to trans fer the data to. This
coun ter willbe come the TAM Mem ory Card Reader. Note thatthe counter canserve doubledutyasaregular
traf fic coun ter and areader, it just has to be in the of fice when TAM cards need to be read. Any trafficcounter
that has a TAM In ter face can serve as a TAM Mem ory Card Reader.

To turn any coun ter into aTAM Mem ory Card Reader, sim ply turn the coun ter off (if it was on) then turn it on
and press the SPACE key dur ing the Self Test. The coun ter screen will change to show:

TAM Menory Card X.XX is the current TAM Card Reader version number. After a short
Reader Vx. xx... pause, the coun ter will show (if you don’t al ready have a TAM Card In-
serted):

I nsert TAM Card
Into Slot... In sert a TAM Card and the screen will dis play:

Execute Traf Man
Li nk Up. ..

At this point, you need to ex e cute (run) the TrafMan Software and se lect theCounter func tion from the main
menu. TrafMan willrec og nize the counterasaTAM Mem ory Card Readerand let you link to it. TrafMan will al-
low you to re trieve data from the TAM Card, put in other TAM Cards, erase TAM Cards, setup a TAM card as
an Autostart Card, plus a whole host of other fea tures. See the TrafMan Software InstructionManualfor more
information.

Afterbe comingaTAM Mem ory Card Reader, you canre turnthe countertoitsregular op erating mode by
press ing the CLEAR key on the coun ter key pad, or turn the coun ter off/on.

IMPORTANTNOTE ABOUT TAM CARDS & EPROM VER SIONS: The TAM Card and the EPROM Ver sion in-
sideyourtrafficcountermustbe compatibleinorderforthe TAM Cardtofunction.Incomp atibleversionscan
cause your coun ter to lock up, erase data, or a va ri ety of other prob lems. If you have an in compatiblecard
and/or EPROM, please con tact Dia mond Traffic Prod ucts for up grade in for mation.

You can de ter mine what ver sion you have by turn ing on the coun ter (which will show you the coun ter ver-
sion) and then press ing the <Space=> key dur ing self test to see what ver sion of the TAM Card Reader you
are.Refertothetable be lowforversion com patibil ity:

UnicornVersion | PegasusVersion | PhoenixVersion Com patible With TAM Card Ver sion
1.80 1.00 1.50 1.30
1.81-1.92 1.10-1.12 1.51-1.62 1.60
2.00-2.12 2.00-2.05
2.20-2.21 2.10
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VI.c. TAM as extended memory for your counter

The counter co mes de fault with 68K of data stor age. If you plan on collecting alot of traf f ic data be tweenre-
triev als, your coun ter may run out of mem ory and stop col lecting. To pre vent this, you can dramaticallyin
crease the amount of mem ory by in serting a TAM card prior to start ing col lec tion.

Ifa TAM card is in serted into the coun ter PRIOR to col lec tion be ing started, the coun ter willen ter a spe cial
mode in which itwillau to mati cally copy out all files to the TAM Card when ever afile is closed. Gen erally, us-
ers will enable Daily Filesand en able Erase First File When No Mem op tions from the Configure System
menu when us ing this mode.

If Daily Files and Erase First File When No Mem is en abled, then the coun ter will close the cur rent file at mid-
night and open a new file. When the cur rentfile is closed, the coun ter will copy it to the TAM card and mark it
as re trieved. When the coun ter runs out of mem ory, it will start eras ing the old est data to make room for the
new data. In this case, the old est data will be files that are al ready cop ied to the TAM and therefore not
needed.

Forexample:

1) Joe Traffic setsup aPhoe nix by the road side. Heis going to col lect alot of data be fore re turningtothe
site, so he knows that he will need a TAM Card to ex tend the mem ory.

2) Joe goes into the ConfigureSystem optionand en ablesDaily Filesand Erase First File When No Mem.

3) Joe goes into Start Collecting and sets up the counter to collect his data. When he gets to the
“—SETUP COMPLETE—Press Enter Key” screen, he inserts a TAM card, watches the green light
flash, and presses ENTER.

4) Joe closes the coun ter up and leaves for 15 days.

5) Joereturnstothe site, opensthe counterup andusesthemonitorlanesfunctiontoinsure everythingis
working properly. Joe uses the show status option to check the battery level and decides he has
enough juice to run an other 15 days, but he wants the first 15 days now.

6) Joe pops outthe TAM card (that con tains the first 15 days) and in serts anew TAM Card to store t he data
for the next few days.

7) Joe handsthe first TAM Card to his boss and promptly re ceives araise for such com mend able work!

Joe did ev ery thing cor rectly. The mostim por tant thing to re mem ber about using TAM Cards as extended
mem ory is that the coun ter will only trans fer FILES to the TAM card, so you must en able daily or weekly file
cre ationto have datatrans ferred au to mati cally to the counter. If, when Joere turns, he opens up the counter
and se lects Stop Col lec tion, the coun ter will im me di ately trans fer the last file to the TAM Card.

Note that Joe did not have to wait un til the very end of the Start Col lecting pro cessto in serta TAM Card. The
card can bein serted any time BE FORE col lecting starts (in clud ing be fore the coun ter is started).

Joe canin sert/re move TAM cards at any time while col lecting as long as afile is not closed when a TAM card
is out (if Joe re moved the card at 11:59pm and did not in sert an other un til 12:02am). If this hap pens, the
coun ter will no lon ger copy files out to the TAM.
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VI.d. Retrieving data from a counter with your TAM

As de scribed in the pre vi ous sec tion, you plug a TAM card into your coun ter and have the countertransfer
datatothe TAM as eachfile is cre ated. Al ter nately, you can use the TAM Card tore trieve files from a counter
any time af ter it has been col lected.

The SPACE key onthe counterkey padis usedto ac cess avariety of TAM func tions, and willwork when any
of the fol low ing screens are dis played on the coun ter:

SELECT OPTI ON: Phoeni x  VWx. xx?
(any option) <(any node) >

Pressing the SPACE key will, pro vid ing you have the TAM in ter face hard ware, cause the fol lowing se ries of
screensto ap pear:

I nsert TAM Card If you press <En ter> key be fore in serting a TAM Card, you can see

Into Slot... what ver sion of the TAM Card Reader you have. See sec tion VIl.b to de-
termine ver sion com pati bil ity be tweenthe TAM Card and your counter
EPROM.

This screen ap pears any time a TAM Card is not in serted. Press the <Clear=> key to re turn to the screen you
were at prior to press ing the <Space=> key. In sert a TAM card to con tinue.

<aaaaa> <ss> TAM <aaaaa>is the man u fac turer of the TAM card. <ss=> is the size of the
<m> Free <x>F TAM card. <mm=>is the amount of mem ory left on the TAM card. <x>
is the num ber of data files stored on the TAM card.

This screen is the TAM STATUS SCREEN. This is a very im por tant screen be cause it tells you all about the
TAM card that is cur rently in serted. You should use this screen to ver ify that the TAM card you areinserting
has enough mem ory avail able for the use you intend. In ad dition, you can ver ify thatthe TAMcard isop er at
ing cor rectly. NOTE: It is nor mal for the first 12K of an erased TAM to be used.

Press <Enter> or <Space=>to continue.

No Unretrieved Unretrieved Data <x=>isthe num ber of
Files In Counter Files In Mem <x> unretrieved files in
the countermemory.

The counteristelling you if you have any unretrieved datafiles in the mem ory of the counter. The coun ter as-
sumes that you will want to trans fer any unretrieved data files to the TAM card, so it is in forming you if there
are any.

If you have any unretrieved files in mem ory, the fol low ing screen will ap pear af ter you press <Enter>:

Copy Unretrieved Press <Enter>to se lect, <Space= or ar row keys to tog gle choice be-
Data to TAM? Yes tween Yes and No.

Se lectyesto copy all of the unretrieved data files to the TAM card. Se lect no to not copy the files. Ifyou se lect
yes, the screen will change to show:

Copying Files This will ap pear while the copy is go ing on. The green light will also be
To TAM .. on during the copy.
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Ifthe TAM Card does not have enough mem ory left to hold the file, then the fol low ing mes sage willap pear:

TAM Card |s CQut
O Menory!

Afterall of the unretrievedfiles have been copied (if any), the coun ter will pres entyou withthe TAM Functions
Menu. The screen will change to show:

SELECT FUNCTI ON:
(function)

Use the ar row keys to se lect a func tion, press <En ter> to se lect it. You can press <Clear= atany time to
backup to pre vi ous screens. Press <Alt>+<Clear> to re turn com pletely out of the TAM Func tions.

The op tions avail able un der this menu are as fol lows:

Copy File To TAM
Erase TAM Card
QuitFunctions

The Quit Functionsop tion sim ply re turns you out of the TAM Func tions Menu (same as <Alt>+<Clear>).
The other op tions are de scribed be low.

VI.d.1. Copy File To TAM

Thisfunctionis usedto copy afile out of the mem ory of the coun ter and onto the TAM card. Itdoes not matter
if the file has al ready been cop ied or if the file has been re trieved. Af ter se lect ing this option, thefollowing
screen will ap pear:

ff:.ssssssssss rt ffis the file num ber.ssssssssss is the Site ID of that file. ris the re trieved
zzzzzz dddddddd flag (Y if retrieved, N if not). t is the type of data (R-Raw, B-Binned,
C-Count, S-Sensor).zzzzzz is the size. dddddddd is the start date.

Forex am ple, the fol low ing screen shows file #3 has a site ID of “Hello”, has never been re trieved, is binned
data, is 1300 bytes long, and data col lec tion started on March 3rd, 1993.

#3: Hell o nB

1300 03/03/93

To copythisfiletothe TAM Card, pressthe <Enter>key. To se lectotherfiles, pressthe arrow keys. Tore turn
to the TAM Func tions Menu, press <Clear>.

Ifthe TAM Card does not have enough mem ory left to hold the file, then the fol low ing mes sage willap pear:

TAM Card |s Qut
Of Menory!
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VI.d.2. Erase TAM Card

This func tion will erase a TAM Card thereby re mov ing all files stored on the card. Normally, users will use the
TrafMan Software to do this function butitmightbe nec es saryforauserinthe fieldtoneedto erase a TAM.

The TAM card will also main tain a flag on each file it con tains as to whether or not the data has ever been re-
trieved from the TAM Card and into your PC. If the TAM card con tains data files that have never been re-
trieved, the dis play will show:

Not All TAM Dat a <ff> isthe num ber offiles onthe TAM card that have notbeenre trieved.
Retrieved! <ff>F

Press <En ter> to con tinue, press <Clear> to abort. If you press <En ter>, the screen will show:

Sure You Want To Use the ar row keys to tog gle the an swer be tween Yes and No. Press
Erase TAM? No <En ter> to se lect, <Clear> to abort erase.

Dur ing the erase, the coun ter screen will change to show:

Erasi ng TAM Card
<x>% Done

The <x>rep re sents what por tion of the erase has been com pleted (from 0 to 100 per cent). Timeto erase a
typical 256K TAM is about 50 sec onds. Larger TAMs re quire mul ti ples of 50 sec onds. Forexample a 512K
size TAM re quires twice as much time as 256K, or about 1 min ute and 40 sec onds.

Erasing a TAM does use up some bat tery power. Erasing one 256K TAM in 50 sec onds is equiv a lentto run-
ning the coun ter for about 20 min utes in nor mal op er ation.

REMEMBER: NEVER RE MOVE A TAM CARD WHEN THE GREEN LIGHT IS ON!

Vl.e. TAM as a counter programmer (Autostart)

ATAMcard canbe configuredtoautomatically setsomeorall ofthe countersop erating parameterswhenit
is in serted and the power is turned on. This is called Autostarting the coun ter and the TAM card used to do
thisis called an Autostart Card. This is very use ful to setup a coun ter quickly when a known type of data/con-
figurationistobe used.

You must use the TrafMan Autostart Cre ation func tion to setup a TAM Card to be an Autostart card. Re fer to
the TrafMan Software Instruction Manual for more information. Note that setting a TAM card to be an
Autostart card in no way in ter feres with the TAM cards abil ity to re trieve data from the count er. All other TAM
card fea tures are sup ported even if the TAM is con fig ured to be an Autostart card.

The autostart fea ture only works when an Autostart TAM card is in serted in the coun ter and the counteris
then turned on. In serting an Autostart card any time af ter a coun ter is on will have no affect. You will know the
coun ter is autostarting when the green light blinks twice on power up (in stead of once).
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VII. In-Day Times

|
The Phoe nix has a spe cial func tion called In-Day Times. In-Day Times are time pe ri ods in the day that you
wishto Startand Stop collecting data. Thisis similartothe Daily Files function ex ceptyou can Start and Stop
collectionseveraldifferenttimesduringa24 hourperiod. The basic purpose ofthisfunc tionistohandlevery
large data collectionre quire ments where you only have memory enoughinthe counterto store part of aday,
and you want to trans fer the data to a TAM card sev eral times dur ing the day.

Aday canhave uptofour Start/Stop periods. Youdo notneedto collectdataduring the entire day nor do you
need to make sure thatthese pe ri ods of col lec tion fol low each other ex actly. For exam ple, you could col lect
data from 8am to noon, and then from 4pm to 8pm. The rest of the day no data would be col lected and the
coun teris con sid ered to be in the Pre set Mode (see sec tion Iv.c.6).

In-Day times will work with any type of data col lec tion (Raw, Binned, Count, or Sen sor). If collecting Binned
or Countdata and you do not specify an In-Day Stop Time at the end of an in ter val, then you will lose the data
ofthe currentinter valunless the next In-Day Start time is the same as the cur rent In-Day stop time.

Forexam ple, sup pose you are col lecting Binned datain 1 hour in ter vals and you have spec ffied an In-Day
pe riod from 10:00 to 11:30 and a sec ond In-Day Pe riod from 11:30 to 14:00. The coun ter will close the cur-
rent file at 11:30 and then open a new file im me di ately be cause the next In-Day pe riod starts at 11:30. The
currentbinned datainterval (whichisfrom 11:00to 11:59) will be pre served and will be written to the sec ond
fileasitsfirstinterval eventhoughthefile wasopenedat11:30. Thisisidenticaltoretriev ing the open file data
when itisin the mid dle of anin ter val.

Ontheother hand, had you specified the sec ond period to startat 12:00. Then all of the datafrom the 11:00 to
11:59 in ter val will be lost and the first in ter val writ ten to the new file will start at 12:00.

You should be aware that In-Day times do not take af fect un til the coun ter first be gins data collectionac cord

ing to the Start Mode (which can be Now, Mid night, or at a Date & Time). Un til the very first file is opened ac-
cord ing to all other coun ter set tings, the In-Day Times will have no af fect.

To Setup a Coun ter to use In-Day Times:

1) Link to the coun ter with TrafMan (ver sion 3.50 or later) and go to the main link screen. You will see a
new op tion called Set In-Day Times on the menu.

2) Selectthe Config ure System option and setup all coun ter system param e ters.

3) Selectthe SetIn-Day Times func tion and se lect the num ber (0to 4) and the times of all In-Day Time pe-
ri ods. Note that you must en ter the times in or der from the ear li est to the lat est.

4) Selectthe Start Col lecting func tion and setup, test, and be gin data col lec tion.

That'sit. After the veryfirstfile is opened the coun ter will then be gin to check the In-Day Time settings to see if
any spe cific time pe ri ods in the day have been tagged for data col lec tion.
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To use a TAM card in con junc tion with the In-Day Times:

Be causethe In-Day Times function op er ates just like the Daily Files Function, each time afile is closed and a
TAM card has been in serted at the be gin ning of data col lec tion, then the newly closed file will be cop ied out
onto the TAM card. As time goes on and mem ory fills, the “Erase First File When No Mem” func tion will start
eras ing ear lier files that have al ready been cop ied to the TAM to make room for new files.

The field user sim ply has to go to the site, re move the TAM card thatis in serted into the counter, and then in-
sertablankre place mentcard. The TAM card thatwas inthe counteristhenre turnedto the office where it can
be read and erased for fu ture use.
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VIII. Call-Back System

|
The Phoe nixhasafunctionwhichallowsthe countertoactually call up are mote com puterwitha mo dem and
make are portif a partic u lar lane goes down. This could hap pen if a sen sor fails (such as aloop) or there is
some sort of other prob lem which causes the sys tem to stop col lect ing data prop erly.

The counterde ter mines if alane has gone down based upon the num ber of SnMis (Sen sor Misses) that are
continuously de tected. You can setthe num ber of these SnMis that oc curin arow (such as 15)to trig ger the
coun ter to make a call back and re port the fail ure.

The re mote com puter should be aPC com patible com puter thatis con nected to a Hayes com pati ble smart
mo dem. You will also need to have TT-Link in stalled on the com puter (or any sim i lar com mu nica tion pro-
gram, such as Procomm).

Note that the Call Back func tion only op er ates when the coun ter setup as fol lows:

Itis in Raw or Binned data col lec tion mode.

Itis con nected to a Smart Mo dem.

Itis not cur rently be ing used, ei ther with the key board or through the se rial port.
The # Of SnMis To Call Back ques tion is greater than zero (see be low).

The Call Back Dial Com mand starts with a “AT” (see be low).

Itis collecting data.

If any of the above are not true, the the Call-Back sys tem is dis abled.

Fol low the be low steps to setup your coun ter to per form Call-Backs:

1) Link to the com puter us ing TrafMan V3.50 or later.
2) At the main link screen, press <Alt+F10>.

3) You will see two ques tions that per tain to the Call Back Func tion. These are “Call Back Dial Com-
mand?” and “# Of SnMis To Call Back?”.

4) Move the cur sor to the Call Back Dial Com mand ques tion. You must en ter in a valid dial com mand for
the mo dem thatis con nected to the coun ter. In most cases, this will be some thing like “ATDT<phone
number=",

5) Move the cur sorto the # Of SnMis To Call Back question. The de fault, zero, dis ables the Call-Back sys-
tem. Enterinany other num ber up to 250 to spec ify the num ber of SnMis that mustoc curonalanein a
row be fore the call-back sys tem is trig gered.

6) Press <En ter> un til you have re turned to the main coun ter link screen, then press <Esc=>.
7) Ifnot con nected to asmart mo dem, thenfol low all steps to setup coun ter to work with a smartmodem.
8) Startthe counter collecting data.

That’s it. The coun ter will do a Call-Back the next time a lane gets the cor rect amount of SnMis in a row.
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Fol low the be low steps to setup your com puter to re ceive Call-Backs:

1) Con nect your com puter to a smart mo dem that is con nected to an out side line.

2) Run the TT-Link Soft ware.

3) At the main con sole screen, press <F2> to setup the se rial pro to col.

4) Se lectthe COM port and Baud Rate that the coun ter(s) will be call ing to make the Call-Back re p ort.

5) Type “AT” and press <Enter=>. Ifyou are com mu nicating to the mo dem, you should re ceive a “OK” or
“0"asaresponse. Ifyoudonot, then eitherthe modemis notworking, you have notcon nected the mo-
dem prop erly, or you have se lected the wrong COM Port or Baud rate.

6) Type “ATS0=1" and press <Enter>, thisis the univer sal AT Com mand which tells your mo demto an
swer the phone when it rings and try to link to a re mote mo dem.

7) Press <Alt+C=> to clear the screen.

You are now ready to re ceive in com ing Call-Backs. Op tionally, you can store the Call-Back re ports on disk
by pressingthe <PgDn=> key, selecting ASCII, and then entering the name ofthe file to store there portsto.

What Hap pens When A Coun ter Decides To Make A Call-Back?

The coun ter will dis play the fol low ing first mes sage on the screen and then is sue the Call-Back Dial Com-
mand to the mo dem. Afterthe dial com mand is sent, the counter dis plays the sec ond mes sage and waits for
acarrierto be de tected (will wait up to two min utes).

Calling To Make Wai ting For Host
SnM s Report. .. Modem To Answer

If, after two min utes, no carrieris de tected. Thenthe counterwillgo back andreis sue the dial com mand and
wait again for a re mote car rier. This will go on for up to three at tempts be fore the coun ter gives up try ing to
commu ni cate to are mote com puter. Ifare mote carrieris de tected, the coun ter dis plays the first mes sage
shown be low, sendsthe Call-Backre port, and then dis plays the sec ond mes sage shown be low while hang-
ing up the mo dem. After the mo dem s dis con nected, the coun ter re turns to the <Smart Mo dem=> screen
and waits for an other lane to fail or for the user to ac cess the se rial port or key board.

Sendi ng Failure Now Hangi ng Up
Report To PC... Modem . .

The fail ure re port will be in the fol low ing for mat:

Phoeni x <version> SnM s Call Back (Ser#:<ser #>) For Site: <site>
Time: <current tinme> Date: <current date>
—> SnM s Failure On Lane #<| ane #>

Note that if you call up and communicate with the coun ter or you use the coun ters key board, then the
Call-Back sys tem is re set and you will be re called if a lane fails again. The coun ter pre sumes you will solve
the prob lem while you are us ing it (ei ther with the key pad or through the se rial port).
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Appendix A.Trouble shooting

This Sectionisintended as aguide towards in stal lation trou ble shooting. Itis in no wayin tended for the ser-
vice or re pair of any type of Phoe nix sys tem.

Somebasicproblems canalwaysoccurduringop eration. Gen erally, they willbe some small er ror in setup
orsensorinstallation. Listed are somebasicproblemsand possiblesolutions.Ifyoucannotsolveaninstalla
tion prob lem, or if you find a new so lu tion to an old prob lem, please call Di a mond Traf fic Prod ucts. We are
glad to help solve any type of in stal lation prob lem or re ceive new in stal lationin formation.

Problem

Tubes are in stalled to col lect Raw or Binned data, but er rors keep oc cur ring in data col lec
tion.

Solution - Arethetubesthe same length? Are they stretched tight (both the same amount if us ing two
tubes per lane) across the road way? Are there holes in the tubes (you can check this by
plug ging the tube and putting itun der water)? Is the end of the tube which is not be ing con
nected plugged prop erly?

Problem - I'vein stalled loops in the road, but | am not get ting axle counts. Why?

Solution - The loops will not detectindividual axles. They are Presence Sensors which will let the
Phoe nix know if a ve hi cle is pres ent only. Tubes or Piezo Sen sors must be used for axle
counting. Ifyou are notequipped for tubes, and you need axle counting ca pa bil ity, con tact
Diamond T Traffic Prod ucts.

Problem - I'vein stalled tubes to col lect raw ve hi cle data, but | keep get ting er rors. | check the “Test
Sensor” option, and the tubes are func tioning.

Solution - Arethetubesinthe correctorder? Re mem ber - the tubes must be con nected in se quence
dependingonyourlane as sign mentand configuration. Checkthe Tablesin Sectionll.afor
conformation. Youmay have alanein stalled back wards. An other pos sible prob lemis bi-d
rectional traffic. Do you have the Directional Op tionen abled?

Problem - lhaveinstalled aPhoe nixinabusyroad way. The counter has stopped col lecting datawhen
| arrive. Ev ery thing seems to be work ing.

Solution - Checkthe Show Status op tion. Is the mem ory full? You may need to re trieve the data from
the counter more of ten.
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Appendix B.Memory Usage

Each mode uses a dif fer entamount of mem ory for stor ing traf fic data. This ap pen dixisintended to give the
useranap proximation ofhowlongaPhoe nix Field Unitmay collect data be fore re trieval mu st be performed.
Note that this is only a guide - itis rec om mended to re trieve data as of ten as is prac ti calfrom the units, and
deletingretrievedfilesfromthe memory (unlessEraseFirstFile WhenNo Memisenabled). Differentconfigu
rations may store dif ferentamounts of data. Forexam ple, the amount of mem ory to store asin gle 2 axle ve ht
clein Raw Mode is 7 bytes if you are us ing axle sen sors, and 7 if you are us ing pres ence sen s ors (loops). A5
axle ve hi cle in the same mode will take 13 bytes if you are us ing axle sen sors, but still sevenif you are using
pres ence sen sors (the in divid ual axle lengths are not stored since loops can not see the in dividualaxles).

Thefollowingtablesgiveyouformulasforcalculatinghowmuchmemoryany particulars torage mode might
take. Sim ply find the ta ble that most closely matches your ap pli ca tion, and fol low the steps described.

Appendix B.1. Raw Data Collection

Raw datastoreseachindividualve hicleinmemory, thereforetheamountofmemoryusedisdirectlyde pend
ent on how many ve hi cles pass the sen sors. An otherim por tantfac tor is the num ber of ax les per vehicle
(more axlesre quire more mem ory).

Generally, you can use the av erage of 2.75 ax les per ve hi cle for most high ways. If your site dif fers from this,
you may wish to in crease or de crease the num bers given be low.

To cal cu late how many ve hi cles you can store with the Phoe nix fol low the be low steps:

B Calcu late the base av erage num ber of bytes per ve hicle using the chart be low:

SENSOR NORMAL ENHANCED RAW DATA ENHANCED
CONFIGURATION RAW DATA RAW DATA WITH BINS & BINS
Axle-Axle
Axle-Pres-Axle 8.5 12.5 13.5 17.5

Pres-Axle-Pres

Pres-Pres 7 9 12 14

B Dividethe Total Mem ory of your counter minus 2000 (for over head) by the base num ber of bytes from the
chart above. The to tal amount of mem ory in your coun ter can be found us ing the Show Sta tus option (a
stan dard Phoe nix co mes with 68536, which gives about 7800 ve hi cles for Nor mal Raw Data, Axle-Axle
Sensors).
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Appendix B.2. Binned Data Collection

Binned data stores data as the to tal num ber of ve hi clesin each bin cate goryeveryrecordinterval. Thethree
mostimportantfactorsare: Whichbincate goriesareenabled, Whatarethere cordinterval lengths, and How
many lanes are en abled.

Followthe stepsoutlined be lowto cal culate howlongyour Phoe nix can collectdatawithany given setup:

B Usingthetable below, cal culate the base num ber of bytesin asin glere cord period, forasinglelane. This
is done by add ing up all the dif fer ent modes you have en abled (Axle, Speed, Length, etc..). The table
gives two val ues, the first is the de fault num ber if you have not mod i fied the bin ta ble configuration, the
sec ond is a for mula you can use to cal cu late the num ber if you have putin your own bin ta ble specifica
tions.

Note that “SnMis Bins” are cre ated if you se lect “View&Store” from the “SnMis Stor age Mode?” question
inthe Configure Systemoption.

Axle Speed Length Gap Headway Speed x Speed x SnMis
Class Class Class Class Class Length Axle Bins
26 32 26 16 16 416 416 8

(2xSpd Bin) [ (2xSpd Bin)
2 x Bins 2 x Bins 2 X Bins 2 x Bins 2 x Bins |xLength Bin| xAxle Bin

B Forexample,ifyouwerecollecting Axle & Speedclassification,yourbase number ofbytes would be 26 +
32 = 58 Bytes.

B Take your base num ber of bytes and mul ti ply it by the num ber of en abled lanes (in clud ing directional
lanes). Thus, if you had lane 1 en abled with directional, you would have two en abled lanes. This num ber is
the BASE NUMBER FOR ALL LANES.

B Adjustthe base num berforall lanes by add ing 1 for each type of clas sifi ca tion you have enabled, except
SpeedxLength and SpeedxAxle. If you en abled SpeedxLength, add in the num ber of Length Bins. If you
en abled SpeedxAxle, add in the num ber of Axle Bins.

Forexam ple, if you en abled Axle, Speed, and SpeedxAxle clas sifi cation,youwouldadd 1 + 1 + 13 +
base num ber for all lanes = TO TAL NUMBER OF BYTES PER RE CORD IN TER VAL.

B The nextstepistotake the totalnum ber of bytesin your Phoe nix, sub tract 2000 (for over head), and divide
it by the to tal num ber of bytes per re cord inter val. This gives youthe NUMBER OF RE CORD INT ERVALS
THEMEMORY WILLHOLD. Totalnum ber of bytesinyour Phoe nix can be de ter mined by usingthe S how
Statusoption. Astandard Phoe nix contains 68632 bytes.

B Next, multiply the to tal num ber of re cord in ter vals the mem ory will hold by the re cord inter val length (in
min utes). This gives you the to tal length of time, in min utes, the Phoe nix will op er ate.

B Youare basically done. You can cal cu late num ber of hours by divid ing the time in min utes by 60, or the
num ber of days by di vid ing the time in min utes by 1440.

The above sys tem works only if you do not have dif fer entre cord in ter val lengths dur ing the day.
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Appendix B.3. CountDataCollection

Countdata stores the to tal num ber of ve hi cles (ifusing a pres ence sen sor) or the to tal num ber of ax les that
crossed the sen sors for a given time pe riod. The two fac tors to con sider are: How many lanes areenabled,
and Whatis the re cord in ter val length.

Fol low the steps out lined be low to cal cu late how long a Phoe nix will col lect count data:

B Multi ply the to tal num ber of en abled lanes by 2.
B Add one to the num ber. This is the TO TAL NUMBER OF BYTES PER RE CORD IN TER VAL.

B The nextstepistotake thetotal num ber of bytesin your Phoe nix, sub tracting 2000 (for over head), and di
vide it by the to tal num ber of bytes per re cord in ter val. This gives you the NUMBER OF RE CORD IN TER-
VALS THE MEM ORY WILL HOLD. To tal num ber of bytes in your Phoe nix can be de ter mined by usingthe
Show Sta tus op tion. A stan dard Phoe nix con tains 68632 bytes.

B Next, multiply the to tal num ber of re cord in ter vals the mem ory will hold by the re cord inter val length (in
min utes). This gives you the to tal length of time, in min utes, the Phoe nix will op er ate.

B Youare basically done. You can cal cu late num ber of hours by divid ing the time in min utes by 60, or the
num ber of days by di vid ing the time in min utes by 1440.

The above sys tem works only if you do not have dif fer ent re cord in ter val lengths dur ing the day.

Appendix B.4. Sensor Data Collection

Sensordatastoragewillstoreinmemoryeachindividualsensoractivation. Therefore,the more sen sorac ti
va tions you have, the quicker mem ory will run out.

Followthe steps outline be lowto cal cu late how many sen soractivations can be storedinthe mem ory of the
Phoenix.

B Find out the to tal amount of mem ory in the Phoe nix. This can be de ter mined us ing the Show Sta tus op-
tion. A stan dard Phoe nix con tains 68632.

B Sub tract from the to tal amount of mem ory 2000 bytes, for over head.

® Divide by 8. This will be the amount of sen sor ac ti va tions which can be stored in mem ory. A standard
Phoe nix will hold about 8300 sen sor ac tivations.
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Thissectiondescribesthe physicalhardware con nectionsforconnectors onthe Phoe nix. N ote that the Uni-
corn, Phoe nix, & Peg asus all use identi cal and in ter change able (in most cases) con nectors.

Phoenix/Unicorn/Pegasus 25 Pin Female Serial Interface Cable

Phoenix/Unicorn/Pegasus9PinConnector

25 Pin Fe male Sub-D Con nec tor

#1 - Re ceive Data (RXD)

#2 - Trans mit Data (TXD)

#2 - Carrier De tect (DCD)

#20 - Data Ter mi nal Ready (DTR)

#3 - Data Ter mi nal Ready (DTR)

#6 - Data Set Ready (DSR)
#8 - Carrier De tect (DCD)

#4 - Ready To Send (RTS)

#5 - Clear To Send (CTS)

#5 - Se rial Port En able (ENA)

#1 - Frame Ground (GND)

#6 - Sig nal Ground (GND)

#7 - Sig nal Ground (GND)
(Shield)

#8 - Trans mit Data

#3 - Re ceive Data (RXD)

#9 - Clear To Send (CTS)

#4 - Ready To Send (RTS)

NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pin #7 is not used, pins #3 and pin #6 get two

wires, and pins #5 and #6 are shorted to gether.

Phoenix/Unicorn/Pegasus 9 Pin Female Serial Interface Cable

Phoenix/Unicorn/Pegasus9PinConnector

9 Pin Fe male Sub-D Con nector

#1 - Re ceive Data (RXD)

#3 - Trans mit Data (TXD)

#2 - Carrier De tect (DCD)

#4 - Data Ter mi nal Ready (DTR)

#3 - Data Ter mi nal Ready (DTR)

#6 - Data Set Ready (DSR)
#1 - Carrier De tect (DCD)

#4 - Ready To Send (RTS)

#8 - Clear To Send (CTS)

#5 - Serial Port En able (ENA)

#5 - Sig nal Ground (GND)

#6 - Sig nal Ground (GND)

(Shield)

#8 - Trans mit Data

#2 - Re ceive Data (RXD)

#9 - Clear To Send (CTS)

#7 - Ready To Send (RTS)
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NOTE: On the Phoe nix/Uni corn/Peg a sus 9 Pin Con nec tor, pin #7 is not used, pin #3 gets two wires, and

pins #5 and #6 are shorted to gether.

Phoenix/Unicorn/Pegasus 25 Pin Male Modem Interface Connector

Phoenix/Unicorn/Pegasus9PinConnector

25 Pin Male Sub-D Con nec tor

#1 - Re ceive Data (RXD)

#3 - Re ceive Data (RXD)

#2 - Carrier De tect (DCD)

#8 - Car rier De tect (DCD)

#3 - Data Ter mi nal Ready (DTR)

#20 - Data Ter mi nal Ready (DTR)

#5 - Se rial Port En able (ENA)

#1 - Frame Ground (GND)

#6 - Sig nal Ground (GND)

#7 - Sig nal Ground (GND)
(Shield)

#8 - Trans mit Data

#2 - Trans mit Data (TXD)

NOTE: Onthe Phoe nix/Unicorn/Pegasus 9 Pin Con nector, pins#9 and #4 are shorted to getherand have no
wiresin serted, pin #5 and #6 are shorted to gether, pin #7isnotused, the RTS (#4) and CTS (#5) wires from
the 25 Pin Sub-D are sol dered to gether and then sealed with heat shrink tub ing, and pin #6 getstwo wires.

Phoenix/Unicorn/Pegasus 9 Pin Male Modem InterfaceConnector

Phoenix/Unicorn/Pegasus9PinConnector

9 Pin Male Sub-D Con nec tor

#1 - Re ceive Data (RXD)

#2 - Re ceive Data (RXD)

#2 - Carrier De tect (DCD)

#1 - Carrier De tect (DCD)

#3 - Data Ter mi nal Ready (DTR)

#4 - Data Ter mi nal Ready (DTR)

#5 - Se rial Port En able (ENA)

Shield

#6 - Sig nal Ground (GND)

#5 - Sig nal Ground (GND)

#8 - Trans mit Data

#3 - Trans mit Data (TXD)

NOTE: Onthe Phoe nix/Unicorn/Pegasus9Pin Connector, pins#9 and #4 are shorted to getherand have no
wires in serted, pins #5 and #6 are shorted to gether, pin #7 is not used, and RTS (#7) and CTS (#8) wires
from the 9 Pin Sub-D are sol dered to gether and then sealed with heat shrink tub ing.

Phoenix/Unicorn/Pegasus External Loop Harness Cable

Loop In put Num ber

Wire Pair

#1

Green/Black

#2

White/Black

Copy right©1992-1995 High Leah Electronics,Inc.
ALLRIGHTS RE SERVED

Appendix



72

Phoe nix Field UnitMan ual

#3

Red/Black

#4

Blue/Black

Phoenix/Unicorn/Pegasus Remote Airswitch Harness Cable

Name Wire Color Pin Num ber
Input#1 White A
Input#2 Green B
Input#3 Black C
Input#4 Yellow D
In put#5 Red G
Input#6 Orange H
Input#7 Blue J
Input#8 Brown K

6 Volts Out put Red E
Ground Black F

NOTE: The Peg a sus and Uni corn only sup port up to 4 in puts.

Phoenix 8 Input Resistive Harness Cable

Name Wire Color Pin Num ber
Input#1 White A
Input#2 Green B
Input#3 Yellow D
Input#4 Orange H
Input#5 Brown K
Input#6 Blue J
Input#7 Red G
Input#8 Black C
Common Bare Wire E

N/C N/C F
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Phoenix 8 Input Piezo Electric Harness Cable

Name Wire Color Pin Num ber
Input#1 White A
Input#2 Green B
Input#3 Yellow D
Input#4 Orange H
Input#5 Brown K
Input#6 Blue J
Input#7 Red G
Input#8 Black C

N/C N/C E
Ground Bare Wire F

Phoenix/Unicorn/Pegasus 4 Input Piezo Electric Harness Cable

Piezo Electric In putNum ber

Wire Pair (Black is Ground)

#1 Red/Black
#2 White/Black
#3 Green/Black
#4 Blue/Black

Phoenix/Unicorn/Pegasus 4 Input Resistive Harness Cable

Piezo Electric In putNum ber

Wire Pair (Black is Com mon, not Ground!)

#1 Red/Black
#2 White/Black
#3 Green/Black
#4 Blue/Black
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Phoenix/Unicorn/Pegasus 7 Pin Power Connector
PinNum ber Inter nal Wire Color
(seediagrambelow) (exter nal color may differ) Function
#1 N/A None
#2 N/A None
#3 Green AC In put #1
#4 Blue Solar/12VDCInput
#5 White User Voltage Out put (6V)
#6 Green AC In put #2
#7 Black Ground

Thefollowing diagramshowsthe pin numbers ofthe Phoe nix/Unicorn/Pegasus 7 In put Connec tor. The ori
entation of the diagram s as if you were look ing di rectly at the con nec tor from the out side of the box.
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Appendix D.Default Bin Tables

Thisap pendixdescribesthe defaultbins cate goriesthatare used with the Phoe nix. These“Bins” are used to
totalup all ve hicles meeting a pre de ter mined set of crite ria. Note that this in for mation is ONLY used if you
config urethe Phoe nixto collectdatainits Binned Mode. Raw, Sen sor, and CountModes do notbin data.

Default Axle Bin Classification Table (Scheme-'F’)

BinNumber Axle Range BinCate gory Name

#1 2 Motorcycles

#H2 2-4 Pas senger Cars (w/wo trail ers)

#3 2-5 Other two axle, 4 tire ve hi cles (w/wo trailer)

#4 2-3 Buses

#5 2-5 Two axle, six tire, sin gle trailer trucks

#6 3 Three axle, sin gle unit trucks

HT 4 Four axle, sin gle unit trucks

#8 3-4 Four or less axle, sin gle trailer trucks

#9 5 Five axle, sin gle trailer trucks

#10 6-10 Six or more axle, sin gle trailer trucks

#11 5 Five axle, multi-trailer trucks

#12 6 Six axle, multi-trailer trucks

#13 7-13 All Other Ve hicles
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Default Speed & Length Bin Classification Table

BinNumber Speed Range Length Range
#1 0.0 - 19.9 mph 0.0 - 5.9 feet
#2 20.0 - 24.9 mph 6.0 - 10.0 feet
#3 25.0 - 29.9 mph 10.1 - 14.9 feet
#H4 30.0 - 34.0 mph 15.0 - 19.9 feet
#5 35.0 - 39.9 mph 20.0 - 24.9 feet
#6 40.0 - 44.9 mph 25.0 - 29.9 feet
#7 45.0 - 49.9 mph 30.0 - 39.9 feet
#8 50.0 - 54.9 mph 40.0 - 49.9 feet
#9 55.0 - 59.9 mph 50.0 - 59.9 feet
#10 60.0 - 64.9 mph 60.0 - 69.9 feet
#11 65.0 - 69.9 mph 70.0 - 79.9 feet
#12 70.0 - 74.9 mph 80.0 - 89.9 feet
#13 75.0 - 79.9 mph All Other Lengths
#14 80.0 - 84.9 mph
#15 85.0 - 89.9 mph
#16 All Other Speeds

Default Gap and Headway Bin Classification Table

BinNumber Gap Bin Time Head way Bin Time
#1 00:00:03.00 00:00:03.00
#2 00:00:10.00 00:00:10.00
#3 00:00:15.00 00:00:15.00
#4 00:00:20.00 00:00:20.00
#5 00:00:30.00 00:00:30.00
#6 00:01:00.00 00:01:00.00
#7 00:02:00.00 00:02:00.00
#8 All Other Gaps All Other Head ways
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Appendix E.Road Tubes Problems & Solutions

This ap pen dix dis cusses the var i ous prob lems that road tubes can cause. Road tubes pres ent their own
unique setofproblemsforautomaticvehicleclassifiers&counters. Being aware ofthese potential problems
be fore in stall ing your road tubes can greatly re duce the fre quency of these prob lems.

Thisap pendix divides each prob lem (or “error”) into asep arate section, and then lists the known causes of
theproblem.

Appendix E.1. Missed Axles

Missed ax les are the mostfre quenterrors seen. They are caused, very sim ply, by the hard ware (airswitch) in-
side the counter notre porting an ac tu ation of the road tube when there is one. Some of the rea sons for this
are as fol lows:

B Speed and Spacing.
The airswitch in the Phoe nix is un doubt edly the bestin the busi ness, how ever, evenitis limited to 30
activations persecond, orabout33ms peractivation. If a sec ond strike of the road tube oc cursfaster
than 33ms, then the airswitch will not re port the sec ond ac ti va tion.

Does this ever hap pen? Yes, take for ex am ple a car tow ing a 2 axle travel trailer at 65mph. A travel
trailer typ i cally has a spac ing of 2.5ft be tween ax les, and 65mph is about 95 feet per sec ond. There-
fore, how long does it take be tween the first road tube hit by the travel trailer, and the sec ond. This is
(2.5ft/(95ft/sec)) = 26ms. The airswitch would not re port the sec ond axle of the travel trailer and this
axle would be missed by the Phoe nix.

B Lifted wheels.
Some trucks have an op tional axle which may be raised slightly off the ground (to save on tread wear).
The Phoe nixwill prob ably missit, butsometimesitcan showupasanerrorifhumanobserv ationdata
is be ing com pared to the coun ter and the ob server is not aware that the wheel is lifted.

B BouncingVehicles.
Althoughuncommon, roadswithdipsorotherirregularsurfacefeaturescancause sometruck axlesto
bounce slightly. This can oc ca sional lead to missed ax les. Note that the Phoe nix looks at both sets of
road tube activations, so this prob lemis minimized.

B ImproperRoad TubesorInstallation.
The type, length, and method of in stal la tion of your road tubes can lead to in creas ing the num ber of
missed ax les; Al ways plug the end of with a suit able de vice (un less the road tube is shorter than 25
feet,and then DON’T plug it); always plug the road tube onto the coun ter noz zle all the way; always use
an ap proved brand, size, and type of ma te rial for all of your road tubes; don’t over stretch the road
tubes be cause the di am e ter shrinks the more you stretch it.

B Weak Sig nal With Lon ger Road Tubes.
Very sim ply, the lon ger the road tube, the far ther the “sound” of an axle strik ing the road tube has to
travel. Make sure you use road tube lengths as rec om mended in the next sec tion.
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B SoundWavelnterference.

To understand why this is a problem, you should understand that the Phoenix airswitch (like dl
airswitches) uses a “sound wave” to de tect an axle hit. Thiswave is very similar to a water wave, in that
it starts at a point and moves down the road tube to the round piezo disk sen sor in the airswitch. It trav-
els down the road tube at the speed of sound, which is about 767 MPH at 20 de grees cel sius, or 1125
feet per sec ond. The force of this “wave” of sound bends the piezo disk in the coun ter which causes a
voltage spike to be generated. Itisthis volt age spike which the Phoe nix de tects as an axlestrike on the
road tube.

Thefollowing exam ple shows how very close axle hits (suchaswithtan demaxlesonatruck) canac tu
ally in ter fere with each other and cause a missed axle.

1)

2)
3)
4)

5)

6)

7

8)
9)

10)

11)

As sume you have a 50’ road tube stretched across a sin gle lane of traf fic. The road tube has
been stretched 50" to make it tight. The end of the tube on the road way is plugged and the other
end is plugged into a Phoe nix.

A5 axle sin gle trailer truck trav el ing 55mph crosses the road tube.

The first axle is de tected with no prob lem.

The sec ond axle (the first axle of first tan dem pair) hits the road tube. This causes FOUR sound
waves to be gen er ated, TWO from each tire.

The Left Tire will send two sound wave from it (1 in each di rec tion) and the Right Tire will send
two wave from it as well. The sound waves look some thing like the fol low ing:

—< A o B>

< C o D> —toPhoenix)

Each Let ter rep re sents a sound wave and the ar row next to the let ter shows the direc tion the
soundwaveistraveling.

Atthis pointthe fol low ing things will hap pen: Sound “A” will travel to the end of the road tube and
be ab sorbed by the plug. Sound “B” and “C” will travel to wards each other, col lide, and be se ri-
ously weak ened. Sound “D”, how ever, will be un in hib ited and travel down the road tube to-
wards the airswitch on the Phoe nix.

Since all of the sound waves ex cept “D” have been de stroyed, we will only talk about sound
wave “D” for the rest of this sec tion, and it will be called the Wave.

The road tube has been stretched about 50", so it is now 54.16’ long. Pre suming the truck is in
the cen ter of the lane (lane be ing 12’ feet wide) and the truck is 8 feet wide, the Wave should s tart
at the 44’ mark.

The Wave will travel down the road tube to wards the Phoe nix and con tact the airswitch in about
39ms (ms stands for mil lisec onds, or thou sandths of a sec ond).

After the Wave hits the airswitch, it will bounce back and re turn up the road tube to wards the ve-
hi cle. Thus, we have a weak ened re turn ing wave go ing back up the road tube.

The next axle on the truck hits the road tube about 56ms af ter the first (a 4.5ft spacingtypic al, on
a55mphvehicle). Onceagain, an other Sound Wave “D” isgen erated and trav elsdown theroad
tube to wards the airswitch.

At this point we have the fol low ing:

—D2 > < D1 Phoeni x

Onewavetrav eling down, and one weaker wave re turning. They will, of course, col lide into each
other at some pointinthe road tube, weak en ing both waves so that the sec ond wave is to weak
toregister as an axle strike.
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The questionthen be comes, ifthisis causing missed axles, why does ashorterroad tube work b etter?
If you take a 30’ road tube, stretch it 50". Sound Wave “D” will start at about the 24’ mark, and therefore
will take only 21ms to reach the airswitch. Sim i lar ity, Sound Wave “D” will only take 21ms to returnto
the starting point (at the 24’ mark). This makes the to tal time only 42ms for the first Sound Wave “D” to
strike the airswitch and re turn to the start ing point.

This time is BE FORE the 56ms time it takes for the next axle to hit. There fore, the first Sound Wave “D”
is past the point of or i gin and can not in ter fere with the next axle strike.

In sum mary, you are better off us ing shorter road tubes for faster speed ve hi cles. You are also better
off us ing shorter road tubes for ve hi cles which have closer axle spac ings (such as truck tan dem ax-
les).

Tominimizemissingaxlesandmaximizeaccuracywesuggestusingthefollowingroadtube lengths:
Speed Road Tube Length

0- 25nmph 60 ft
26- 35nmph 50 ft
36- 45nmph 40 ft

46+ 30 ft

While a shorter road tube at faster speeds is al ways more ac cu rate, we do not sug gest us ing road
tubes shorter than 30’ due to the po ten tial dam age to an airswitch by very strong “sounds” (or sig-
nals).

Appendix E.2. ExtraAxles

This error, while not fre quent, does hap pen. Itis al most al ways a prob lem with the ac tual road tube in stal la-
tion, or with the road sur face. Causes of ex tra ax les are listed be low:

B Road Tube Bounce (Slap).

Since the road tubes are made of flex i ble rub ber, they move when they are hit. De pending on how
tightly they are stretched, how far apart the an chors to the road way are, and how heavy the ve hicle
crossingthetubesis, the road tube may move only slightly, or may move alot. When atire hits the road
tube nor mally, the airswitch is ac ti vated by the sound of that tire. If the road tube is moved a lot, it will re-
turn quickly enoughtoits orig i nal po sition and may “Slap” the road tube with enough force toactually
“sound” like an other axle.

This erroris minimized by the fact that the airswitch will not re-ac ti vate for at least 33ms, and the road
tube should be sta bilized by then (but not al ways). You can also help this prob lem by tap ing the road
tube to the road at shortin ter vals along its length.

B Rutted Pave ment.
DO NOTIN STALL ROAD TUBES OVER BADLY RUTTED PAVE MENT. This will cause the road tube to
bounce wildly when driven over by heavy ve hi cles. If you must in stall the road tubes in rut ted pave-
ment, tape them down heavily.

B Road TubesNotPerpendicularto Traffic.
Thiserror (usu ally only at slow speeds) is caused by ave hicle not hitting the road tubes squarely. If the
ve hicleis going slow enough, the lefttire (or tires) and the right tire (or tires) will causeanindivid ual ac
tivation. Thisproblemis mostcommonly seeninintersections, whereve hiclesareturning across the
road tubes at slow speeds.
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Appendix E.3. Bad Speed and/or Length

Thisproblemisinfre quent, butcanoccursometimeswhenthe countermissesaxles. Forexam ple,assumea
2 axle, 8 foot axle spac ing, ve hicle trav el ing 60 mph crosses two road tubes spaced 8 feet apart. The spac-
ings and tim ings oc curred as be low:

1) Road Tube #1 hit by first axle at 10:00:00.00000.

2) Road Tube #2 and #1 hit al most si mul ta neously by firstand sec ond ax les at 10:00:00.09090.
Coun ter missed the Road Tube #2 hit (for what ever rea son).

3) Road Tube #2 hit by sec ond axle at 10:00:00.18181.

Sincethe counterwaits forthe first hiton #1, and the first hit on #2 to de ter mine the speed, the speed will be
de ter mined by the sec ond road tube #2 hit. This gives (8ft/.18181sec) = 44ft/sec, or 30mph. Thisis only 1/2
the actual ve hicle speed! Since the speed is cal cu lated wrong, the coun ter will also give anincorrectlength
value for the ve hicle.

Note thatthis errorisre ally caused by a missed axle, the only dif fer ence is the Phoe nix was stillableto cre ate
ave hi cle from the data, so it gave the val ues it could.

Appendix E.4. SnMis (Sen sor Miss) for Entire Ve hicle

Like the previouserror, this problemonly oc curs as are sult of missed ax les. “SnMis” (forsen sor miss) isthe
Phoe nix’s way of in di cating that it did not have enough sen sor data, or got sen sor data notin therightor der,
to make ave hicle. Once a sen sor miss oc curs, the Phoe nix blocks out all fur ther sen sor act ivations onthat
lane for 1 sec ond.

B SnMis #0 oc curs only with Axle-Pres-Axle or Pres-Axle-Pres com binations. This errorin di cates a im-
proper se quence of sen soractivations ormissing one or more activations.

B SnMis#1listhatthe counteronlygotaroadtube 1 strike, with nofurtherroadtube activations. This can
hap pen if a ve hi cle hits the first road tube, but misses the sec ond, while chang ing lanes.

B SnMis #2 is thatthe counter only got a road tube 2 strike, with out first get ting a road tube 1 strike. This,
like SnMis #1, can hap pen if a ve hi cle crosses into the lane but misses road tube #1.

B SnMis #3 is an overspeed or underspeed ve hi cle, and can op tion ally be used to in di cate ve hicles
which only hitroad tube 1 and road tube 2 once, with no fur ther ac ti va tions. Note that the counterwill
nor mally turn these types of ac ti va tions into two axle ve hi cles with the axle length equal to the sen sor
spacing.

Appendix E.5. One ve hi cle shown as two

This erroris nor mally caused by a ve hi cle with an axle spac ing greater than the maxi mum axle spac ing set-
tinginthe configuresystemoption. Thecounterdefaultsto 35.0’. Thisvalue canbeincreased orde creased.

If you in crease this value, you run the risk of counting ve hi cles trav el ing close to gether asoneve hicle (two
tail gating cars be come one ve hi cle, usu ally turned into a four axle Scheme-F Class #8).

Thiserrorcanalso be caused by missed ax les. The Phoe nix only re setsitstime-outvalue after each axle hit, if
you miss some and the coun ter does not re set its value, then the ve hi cle will be ended pre mat urely.

Copy right©1992-1995 High Leah Electronics,Inc. Appendix
ALLRIGHTS RE SERVED



82 Phoe nix Field UnitMan ual

Appendix E.6. Two ve hicles shown asone

This er ror, sim i lar to the pre vi ous er ror, is caused by two ve hi cles trav el ing close enough to gether to be
countedasone. Anyve hicles closerthan the maximum axle spacing value willbe counted asonevehicle.

You can de crease the Maxi mum Axle Spacing value to cor rect for this prob lem.

Appendix E.7. Road Tube Setup That Does Not Cause Errors

The following section de scribesvariousroadtube is sueswhich do not cause errors. Thisis in cluded to dis-
pelany sus picions about these is sues causing prob lems.

B Coiled road tubes.
The ef fect of coiled road tubes ver sus non-coiled road tubes does not have a no tice able ef fect.

Appendix Copy right © 1992-1995 High Leah Elec tronics, Inc.
ALL RIGHTS RE SERVED



Phoe nix Field Unit Man ual 83

Index
]
C

Computer, 3

Counter
CommunicateTo, 2
HowToOperate, 2
System Components, 3

F

Firmware
Changes To, iv-vi

M

Modem, 3
Interface Cable, 3

S

Sensors, 3

T

Table Of Contents, i-iii
Tips To Pro long Life, 1
TrafMan, 2

w

What To Read, 2

Copy right©1992-1995 High Leah Electronics,Inc. Appendix
ALLRIGHTS RE SERVED



