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Flashing Yellow Arrows 101

Q.What are Flashing YelowAmow (FYA)indications?

A PAndications aretype of signal indication designed for left tums.
Theyprovide traffic engineers with greater operationalfiexibility.

Normal

Clearame

:é: Lefttumns permitted(must yield to oncoming traffic andpedestrians
Lefttums protected

Q.Whydon't wejust usethe old 5-section protected/permissive
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A PAindications canhandle all left turn phasing modes;

Protected Only Protected/ Pemissive
(FYAomitted) Permissive (Green Arrowomitted)

and canprovide lead/lag protected/permissive phasing without
causing ayellow ball trap.
* YelowBall TrapIngredients
—Pemissive Leftturns with shared signal indication
—Oncoming phasewith extended green
(e.g.dueto opposing lagging left turn phase)
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Q.Whatis leadllag phasing?

A Leadflag phasing is the name given to the signal timing strategy of
starting with aleft turn phase and the adjacent through phasein
one direction, and ending with the oppasing through and left

turnphases.
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Q.Whydoweneed leadllag phasing?
A Leadllag phasing helps traffic engineers to provide optimal twoway
progression along acorridor.
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System Need

Dynamic Phase Mode Selection:

FYAalows the operator to select protected-only; protected/jpemmissive,
permissive-only lefi-um phasing for each movement and vary operations
throughout the day

Current state of practice is to collect tuming movement counts and use these
to develop atime of day schedule to vary phase mode (e.g. protected-only,
protected/permissive, or permissive only)

Static approach and does not change based on reakime condiions

Time of day operation can be ineficient

Costly to collect data and decisions can be out of date by the time signals are
reimed

Isolated, Free signals are not retimed often and local controller dlock drift
makes time of day operation impractical

Dynamic Delay of FYA:

SCOOT to
vary FYA

Signal controller software allows the operator the option to delay the start of
the FYAphase for a short period of time to give the oncoming through trafic a
chance to establish their priority in the intersection

Delaying the FYAindication enhances safety by limiting the abiity of left-
tuming driver o ‘jump” when the FYAindications come up and try to beat
oncoming traffic

Setting in controllers to delay the FYAindication is global by approach and
applies to all iming plans at all times of the delay; which leads to inefiicient

operations during off peak periods by unnecessariy holding left-tuming
vehides backwhen there are no opposing vehickes

Literature Search

WisDOT: Testing Centracs Traffic Responsive (TRP) to dynarmically change
phasingmove

City of Richland, \WWashington: Northwest Signal Voyage equipment
with Min and Max delay settings to delay start of FYA

City of Bellevue, Washington: SCOOT sofwareto vary phase mode
based on trafic volumes

City of Boulder, Colorado: Controller logic and fixed TOD schedules o
vary phase mode

UDQT: Signal controller logic to make phasing mode selection on shoulders
of am. and p.m. peak periods based on avaiable gaps. Dynamically
determines time to switch to protected-only. Logicto vary delay of FYAat
locations where opposing left-tums limit sight distance.

1-intersection traffic
responsive

FYA step in/out logic,
FYA start delay logic

operation

Dynamic
FYA Delay

(Legacy
Hardware)

Logic to choose
Protected Only
(volume, occupancy)

Many agencies:
“POOFYA”

System Design — Phase Mode Selection

Protected Only (FeR i) | Permissive Only
N\ Permissive :

Not POOFYA
compatible

Dynamic FYA System

«  Many agences omit the FYAindication during the pedestrian phase. Permissive-only left-
tum phasing is not POOFYA (Pedestrian Omiton FYA) compatible. System selects

between protected-only or protected/permissive phasing.
Protected
Only
3 consecutive No Gap Gap \ 3 consecutive
cycles without /', Gap Gap \ cycles with
gaps No Gap Gap gaps
Protected/
Permissive

e
Phase mode selected based on avaiable gaps in opposing through trafiic
Avaiabiity of gaps is determined each cyde
Needs three cyclesin a row with available gaps to switch to protected/permissive phasing
or three cydes in a row with no gaps to switch to protected-only

System Design — Delay of FYA

*  Allows oppasing through traffic to establish right-ofway in intersection
+  User-defined max delay (6 seconds)
*  Guaranteed FYAMin Greentime (5 seconds)

2 Versions
Stop Bar No Stop Bar
Detection Detection

With Stop Bar Detection

Delay FYA Omit at start of green

e While opposing through stop bar detector occupied
* 3 statements

Total: 3 logic statements per approach

Without Stop Bar Detection

] ) ) ) _ 4-bit binary count Start FYA Omit End FYA Omit Reset counters
*  Systemuses custom controller logic programming to determine appropriate phasing of arrivals « At start of opposing « After delay each cycle
* On opposing through . ;hrOUgh green * 4 statements e 1 statement
* Count by approach statements Vehicles Delay
Activate Check for Count ...0r no Enable/ « 5 statements per lane
system gap cycles with gap disable : Rl
* Prot/Perm * Durin « 3 statements Protected . 2-3 4 .
S atemonts . _ng: S 3 statement O'::lyec © Total: 17 logic statements per approach e
green BRI 4-7 5 sec.
* 4 statements * 3 statements
8+ 6 sec.
Total: 16 logic statements per approach
Bench Test: Live Operation Test Mode
* R logcto e calsapproy ) [ Signal Controller Core Signal Controller Core
* Rewvised logic to make phase mode changes only during alHed interval Inputsl 1 Outputs lnputS\
»  Shortened acoeptable gap time to improve performance for side streets and Free i - o — 3 - L P ——
i Subsystem : Subsystem
Min Green Extensions Gapout  Yellow - e —— e — e
J [ QOutputs

Dynamic FYA System — Revised gap search window

Phase Mode Decision Output

[ Signal Controller Event Log J

——Phase_1 =—Phase_3 Phase 5 =——Phase 7 T
Goal: Current System: Delay Mode Decision Output
Fewer Transitions Short Periods in and out 8
between Phase Modes of Protected-Only Mode = Phase 1
L — . = Phase 3
Protected Only | . Phase 5
N = Phase 7
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