INTRO TRAFFIC 101
What is the purp.)f a traffic signal?

What are the parts that make it work?
How do we time a traffic signal?

How do we maintain a traffic signal?
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When Properly DeS|gned and
Located.

Allow for orderly traffic (
Can increase the amount ONgres
Can reduce the crash frequi
Can be coordinated for neaft
route.

Can be used to interrupt heavy traffic to permit side traffic to enter
Or Cross a major roadway

and non-motorized) flow.

WC an intersection Is able to handle.
particularly right-angle crashes.

Phtinuous traffic flow along a given
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Traffic Signal Heads & Hardware




Housing













Mounting hardware




Pipe bracketing




Span wire




Other mounting methods
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Other Parts




Methods oBetection



Today’s Options







Why Preformed.Loops?

@



Manufacture Tested







~ Why an LCD Detector?

Eliminates guess work

> Provides critical informatio
detector setup

equired for proper

Direct feedback on display

»  Allows the accurate setting of
frequency and sensitivity

> Frequency
> Actual frequency is displayed
>  Optimizes frequency separation

>  Minimizes crosstalk of adjacent loops connected
to different detectors

>  Sensitivity

> Bar Graph allows quick determination of correct
sensitivity setting




Why an LCD Detector?

Advanced dlagnostlcs ~
» Like having a built-in loop
» Displays inductance and -AL/

» Monitors and logs loop failures
> Audible detect signal

alyzer
inductance

Push button programming
» Long term reliability by eliminating swit
contacts

» All programming stored in non-volatile me

Flexibility
» User specific options can be added with firmw
changes

» Easy to upgrade







Terra Technology is...
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Typical Installation

/4— Image Sensor

= L

30 Feet
Minimum

}

AUTOSCOPE
Mounted in Traffic
Control Cabinet

Contractor to Install

gl) Image Sensors & Brackets W@ ® @
ower Cable to Each Image Sensor (115VAC)
Belden 8281 from Image nsor to Cabinet
Coaxial and Power Cable Terminations




Radar Detection




Radar is consistently accurate

in all weather conditions

Radar is unaffected by:
v Rain

v Snow
v Fog
v Wind

v Ice Storms

v" Dust Storms

v Changes in Lighting
v Sun Glare

v Shadowing







Traffic Signal Cabinets



NEMA




Background of TS1




Background of TS2




Defined by TS2




Cabinet Layo
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What iIf | want MMU data and |
have a TS1 cabw’???
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-Remove CMU and install

a MMU

-Add an SDLC cable
between Controller and

MMU

-Option to add a TS2
Detector Rack for full TS2

detectors.
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But what does all this mean?
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1S2 DETECTION UPGRADES




TS2 cabinet components:
Load Switches, Flasher & Flash Transfer Relays
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TS2 cabinet components:
Bus Interface Unit (BIU)

D ik

BUS INTERFACE UNIT

() POWERON
() TRANSMIT

() VALID DATA

PORT 1

Orow

ECONOLITE




TS2 cabinet components:
Understanding BlUs
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Q +12VAC, 05 A

SLO-BLO
+115VAC, 1.5 A
SLO-BLO
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CON@ROLLER
PROGRAMMING



PHASE: Any con'aion of traffic
movements YeCeIving right-of-way

simultaneously during one or more
Intervals
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RING:

BARRIER:



RING 1

RING 2

y




CONCURRENT GROL.

PRIORITY GROUPS:



RING 1 RING 2
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INTERVAL.: Portions o@ime Cycle



CONFIGURATION SMENU (MAIN MENU - 1)



CONTEOLLEERE EEQUENCE

———————————— PERIORITY - —-——————————

1 1 1

l1..2..3..4..5..6..7..8..%..0..1..%

rR1 1 2| 3 4| % 10y 0 0 0O 0O 0O 0O

R=2 5 & 7 8111 12y 0 0 0O 0O 0O 0O
Zi= . * . - . -

Rl,RZ = RING 1 AND Z PHABE ASSIGHWMENT.

[l
!
I

BARRTER LOCATION BETWEEN
CONCURRENT PHASE TIMING

™S TT T

END OF ESUBMENT

CONTROLLER SEQUENCE [ 11] >

SEQUENCE COMMANDS . HW ALT SEQ ENA.YES
01 62 03 04 05 06 67 68 09 16 11 12

BC- € €C ¢ ¢ C ¢C C € C C C C

Rl- 1 2 3 4 910 13 14
R2- 5 6 7 811 12 15 16
R3-
Ré&-

R1-R4=RING 1-4, DATA ENTRY, PHASES 1-16
BC=BARRIER CONTROL, WALUES: B.C
B=BARRIER MODE

C=COMPATIBILITY MODE

o1 | | 65
b2 06
—
63 | | ¢7
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o4 08
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PHASES TN USE

————— PHAZE NUMEBEE -—-——-

123458748
PHAZES IN URE XHHHEE X HEXHH .

EXCLUSIVE PED

END OF SUBMENT

111
9012

1 05
02 | | 06
— 1
3 o7

PHASES IN USE / EXCLUSIVE PED
PHASE 1 2 3 & 5 6 7 8
IN USE....... H X XK X K K K KX

EXCLUSIVE PED

PHASE 9 16 11 12 13 14 15 16

EXCLUSIVE PED




EMNABLE EWVENT LOGS

CRITICAL RFETS (MMU/TF) . . . . . .
NON-CRITICAL RFE'S (DET/TEST) . . .
DETECTOR ERRORS . . . . . . . . . .
COORDINATION ERRORS . . . . . . . .
MMU FLASH FAULTS
LOCAL FLASH FAULTS
EREEMPET . . . . . . . « « o . .o
POWER ON/OFF
LOW BATTEREY . . . + « « o o « o . .
SPARE . . . . . . e
BLARM 1 . . . . . . . . . ...
ABLARM 2 . . . . . . . . ...
ABLARM 3 . . . . . . . . ...
ADDITIOMAL SCREEN(S)

EVENT LOGGING

RFEs (MMU/TF).. YES
MMU FL FAULTS.. YES
RFEs (DET/TEST) VYES
COORD ERRORS... YES

PREEMPT. . ... ... YES
POWER ON/OFF... YES
ACCESS......... YES
ALARM 1........ YES
ALARM 3........ YES
ALARK 5........ YES
ALARK 7........ YES
ALARK 9........ YES
ALARM 11....... YES
ALARM 13....... YES

ALARK 15....... YES

Y
3 RFEs >24 H.... YES
LOCAL FLASH..... YES
DETECTOR ERRORS. YES
CTR DOWNLOAD. ... YES

TSP......... ..., YES
LOW BATTERY..... YES
DATA CHANGE. . . .. YES
ALARM 2......... YES
ALARM &......... YES
ALARM 6......... YES
ALARM 8......... YES
ALARM 1@........ YES
ALARM 12........ YES
ALARM 14........ YES
ALARM 16........ YES




CONTROLLER SUB@VU (MAIN MENU - 2)



CONTROLLEE TIMING DATA 4 CONTREOLLEE TIMINGE DATA
PHARE. .. 1... :
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ADDITIONAL SCREEN (3) MORE-> END OF SUEMENU MORE—->

Defines the timing for all basic phase intervals






MAXIMUM INITIAL
CONTROL SETTING

SECONDS/ACTUATION

ADDED
INITIAL

RANGE
MINIMUM GREEN

CONTROL SETTING
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VEHICLE ACTUATIONS

Volume Density: Variable Initial = seconds per actuation X number of actuations.
Actuations Before = number of actuations before time is added to min. green
Seconds/Actuation = how much time is added when you start adding

Max. Initial = how high the Max initial green is allowed to build



Gapin Seconds

See Detail A

(Time to reduce from maximum gap
to mirumum gap set by TIME TO
RECUCE®

(Deiay to start Gap
Reduction setby TiME
BEFCRE REDUCTION

A
r Y
Vermgiez Extens:iz~ Time
; I~ t
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‘ |
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| 1 i
| ! E
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o
|
!
f
]

Real Time (Seconds)

tg = Start of phase Green
t4 = Startof Max Timer
tgand t4 may start simultaneousiy.

Max Timer start is dependent upon phase being in the Green interval and the
registration of an opposing vehicle or pedestrian cail.

Vehicle Extension Time (Pre-set Gap) portion of Green interval times con-
currently with Initial subject to vehicle actuations.







CONTEREOLLEE RECALL

Remembers a vehicle call
Even after the vehicle has

Left the detection zone PHASE:
PHAGE
Places a call when the LO HEI"'I & IIEI_I ORY.
phase is not GREEN VEHICLE EREECATLIL.
PED RECALL
Places a ped call when the RECALL T MAN. .

phase is not in WALK SOFT RECALL. . . .
DON'™T EEST HERE
Same as VEHICLE RECALL PED DARK N/CALL

+ keeps the phase
GREEN for the MAX time

Places a call on the phase
in the absence of any calls END OF SUBMENU

Defines calls that the controller will place internally (in addition to or in place of calls
placed by vehicle / pedestrian detectors)



OVERLAP:
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CONTROLLEE OVWERLAP DATA

: DWVERLAD AL .. ..
Defines phases that — uiyiiagy

overlaps can time PROTECTED. .. ..

: PERMITTED. . ...

Wlth_a_nd any NABLE LAG. ...

modified overlap ENAELE LEAD. ..

Operation (e.g. SPAEE. .. ... ...
protected/permissive, ADVANCE GREEN TIMER 0.0
lag) LAG/LEAD GREEN TIMER 0.0
LAG/LEAD YELLOW TIMER 0.0

LAZ/LEAD RED TIMER
ADDITIONAL PAGE (8)




COORDINATION



COORDINATION:



COORDINATIONM/I- )






1= B ET THOR 2

O I I Set ' : ) ) CeCLE 3 €0 SCIOND= (WA aT)

&

Offset

Offset Reference Point

| A

el RN

T3
L AN




1/4 mile -




—_—— ———




1 sec
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1 sec



COORDINATED ’ES:



CODOEDINATOR OPTICONES
SPLIT UNITS. . SEC ACT CRED PHARSE..
DEEFSET UNITRS. SEC ACT WALE/REST..

INTERCHT FMT. STD INHIBIT MAX. ... : Defines standard
TNTEECHNT SEC. NIC MAM. SELECT. ... Optl On S u S e d f Or

EESYNC COUNT. 0 MOLTISYMNC., .. ... .
RAMNSTITION. . . SMOOTH FLOAT FORCE OQOFF ) /\LJ_

WELL PEERTOD. : .
coordination
patterns

FEEE ALTEENATE SEQUENCE

END QF SUBMENU



COORD PATTEREN 1

PHASE

TO0OED PHASES

VEHICLE RECALL
) VEH MAX RECALL
1 PED RECALL

PHAZE OMIT
SDAERE

PERMISSIVE....... [1] i
PEEM 2 DISPE........... 0= ALT SEQUENCE:
PHASE RESERVICE...........
SPLIT EXTENSION/RING.
SPL DMD PATTEEN......
ZARTERY PATTEREMN...........
ADDITICNAL SCREEEMN(3) ADDITIOMAL SCREEN(S2)

Defines specific pattern data for each coordination pattern,
Including cycle length, phase splits, permissive periods,
coordination phases, recalls, and alternate sequence



PREEMPTION



PREEMPTOR (MAIN MENU - 4)




______________ —_—
="
ed o
—)
———————— 0% o T
| ﬁ |
BKEE |
i 2
dd 1 qd I













PRTORITY ERERMETOR } 1L PRIORITY PREEMETOR 1

PHASE 1 2 3 ¢ : 1 -

Er ) _ e e e e e e 1A% TIME

].'_" E CLE . . . . . . . . . . . . . WIN HOLD TIME.
' E FED CLEAFE.

DELAY TIME

SR

TRACK CLEAR...
PED DARK....... HOLD

FED ACTIVE

ZERC PC TIME...
EC THEU YELLOW.
TEEM PHAZES. ...

ADDITICNAL PAGE (5) END OF SUBMENU

Screen 1 of 3: Defines preempt phases and general
options

DURATTION TIME..

INHIEIT TIME...
HLD DELAY TIME.




BEUS PREEEMPTOR EUS PREEMPTOR

HOLD PHARE

FEEEMPTOR ACTIVE. #H . . .
DETECTOE LOCE. ... . . . . | EPREEMPTOR 1....

MUM TIME FREEMPETOR
RESERVICE TIME. .. PREEMPTOR .
DELAY TIME PEEEMPTOR
INHIEIT TIME
ENTREANCE GSEEEMN. ..
ENTRAWNCE PED CLE.
EMNTEANCE YELLOW. .
EMNTEANCZE RELD.....
MIN HOLD TIME. ...
ADDITIONAL PAGE (3) END OF SUBMENU

Defines the active phases and timing for bus preemptors






NON-INTERCONNECTED COORDINATION
/| TIME = OF — DAY




NIC/TOD OPERMQI (MAIN MENU - 5)



Defines the
schedule for
selecting
coordination
patterns by
time of day

=T

E
1
4
5

EI

NICZ PROGEAM STEFP

PEM TIME PATTEEN OWEREIDE
1 52 00 1
- .00 o
1a: 00
15: 00




ToD PROGEAM STEE

DAY PGM NUM. ...

STEP BEGINS. ... B S
WEH RECALL

DIM EMAELE ; - | VEH MAX RECALL.

EED REEST . ALT “WEH EXTEMN. .. . PED RECALL

SPARE S5......... . DET LOG EMABLE.. . CoND SERV INH..

SPARE S......... . SPAREE ¢ . PHASE OMIT

TYPE [0 DELAY EN. . SPARE 2 ) SPECTAT, FCTHI. .

DET DIAG PFLAN...

ALTEENATE Z2EQUENCE

ADDITIONAL SCREEN(S) ADDITTIOMAL SCREEMN (&)

Defines the schedule for selecting alternate controller operation by time
of day
(additional steps are on additional screens)



DETECTORS



DETECTOR SUBMENU (MAIN MENU - 6)



DETECTOR TYPE/TIMERS
NO LOG
)ET TYPE LOCK EXTEND DELAY RESET ENAEBLE :
o - Defines detector
0 0.0 0 characteristics,

1 . 0.0 5

; | 10 . | timing (delays
I ¥ 0.0 0 . . and extenSIOns)’

0.0 5 loc (ing deteCtor,

= .0 O ] ]
| . 2.0 0. | and log enable
0 . 0.0 O . .
: 0 . 0.0 O
LODTTIONAL SCREEEM (S

~
3
4
5
B

mu |




DETECTOR PHAGSE ASSIGHNMENT
PHASE ASSIGHNMENT: 1 1 1

1 2 3 45 86 7 80 9 0

ETECT!

1
q
5

-

Defines

which phases
are called by
each detector

I-l-.

-]

e
L

—
=

ADDITIONAL SCREEN (8)




CROSE SWITCHING
PHASES: 1 1 : _
1 2 2 45 &7 8 0 1 2 Phases are called if:

ETECTOR

1
q
5

1) The primary
assigned phases are not
green and the cross
switched phase Is
green.

.___'| |:|-"I

2) The primary
assigned phase is
L omitted and the cross
12 e e e e e e switched phase Is not
ADDITIONAL SCREEN (8) omitted.

-
=Ll

e
= o

Defines phases that are called by each detector under the
conditions listed on this page



STATUS DISPLAYS



Monitor in controller,/coordinator, preemptor
status from the display.

Place vehicle, pedestrn)reempt calls through
the front panel.

Monitor telemetry communications status.
Monitor detector presence.

View intersection flash conditions.









Questi 27?7



