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Piloting Portland’s
Multi-Modal Arterial
Performance System
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Why Performance Measures?

> “What Gets Measured Gets Done”

> Reality-Focus rather than Prediction

> MAP-21 - Accountability

MAP-21

Moving Ahead for Progress in the 21st Century




Why Not Performance Measures?

> It costs too much

> What to collect & where to start?

> Lacking reliability, confidence, or resolution in data
> Data overload...how to make it useful?

> Software gives me answers that are “close enough”

Arterial Performance Background

> NCHRP 3-79: Measuring the Performance of
Auto Traffic on Urban Streets

i Delay & Queue - - - Advance
Measurement |[j .~ Detectors

= Running Time W\ i .
: ‘ ireiie

Stop line
Count
Detectors




Data-Driven Vision for Arterial Performance

Define desired
Archive & outcomes &

Share Data objectives

Evaluate
against
outcomes &
objectives

Data
Collection
Plan/Program

Validate Data
& Summarize
Results

I( KITTELSON & ASSOCIATES, INC.

Conduct
Collection




Concept for Arterial Performance Management

Agree upon
Establish data collection
infrastructure and mainstream collection
different into a complete picture

Establish

Operations Arterial Performance Objectives

Reduce congestion
Minimize delay

Minimize travel time
Minimize queue spillback
Reduce travel speeds
Reduce traveler frustration
Better inform traveler(s)




Users of Arterial Performance Data & Information

I( KITTELSON & ASSOCIATES, INC.

Portland Multimodal Arterial Performance Management

Prepared for

In cooperation with




Detectors Other Data
- Collection Devices

N ) ©Bivetooth  INRIX
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Arterial Performance Guidance

Data Collection Guidance Collector or
Arterial Point Based Travel Time = 2 mile spacing Local Street
Vehicle Classification & Speed 2 1 mile spacing
Vehicle Volume & Delay - at most major intersections
Intersection Operations - all signalized intersections
i Transit Measures - bus stops

AN o ]\ Pedestrian Measures - intersections with push buttons
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Criteria for Top Arterial Performance Candidates

> Street is of Regional Importance
> Frequent Transit Service
> Basic Corridor Readiness

> Signal & Comm System
to Automate

Pilot Project — 82" Avenue Key Findings

> Successfully Leveraged Existing Infrastructure to
Semi-Automate Multi-modal Data Sources

> Data interfaces are missing or incomplete

> Recognize strength & weakness of data sources
= Ease of use, biases, etc...

>




System Detection

Speed (mph) and Volume WI’\T!‘H! at SE 82nd Ave & Flavel St N 1 12/04/2011 00:00 to 23:59

5:00  12/04 18:00  12/04 21:00 B

- Speed (mph) I Volume (VPLPH)

Dec 4, 3:00:00 pr 957 Volume (VPLEH) ‘
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Intersection Count Data

View Volume Logs For 10 - US2é6 @ 185th 24 - 185th @ Cornell

Print Vlumes ] Display Graph |

Enter Date [1os8201 |
Enter Stait Tme | 16.00 <+ [ EmeEndTme  [17.00

NORTHWEST SIGNAL

Volume Logs For - 10-US26 @ 185th 24 - 185th @ Comel
Tuesday, September 24, 2013 1227

4 Sample Period [min) 15
Date Tuesday, Dctober 25, 2011 Search Time 16:00 - 17.00
Detector Y W2 ) ) O W) 5 | O | 00 O -
Volume 14 122 132 205 150 205 190 270
Detector 97107 117127 137 147 157 151
Volume 407 983 747 0 0 385 5% 6%
Detector 7 O | T ] N | | o W g
Volume 0 198 522 954 4 24 2% 315

Detector 2571 267 277 287 297 0] 5] 3217
Volume %0 455 5% 0

Dates of Stored
Volume Logs

10/24/11
10/23/1
10/22/m
10/21/M
10/20/11
06/01/11
05/31/11
05/30/11
05/29/11
05/28/11
0s/27/11

Truck Priority

KITTELSON & ASSOCIATES
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Installed parallelogram inductive bike ; N
loop to count bike traffic. :
' %
Name NB/SB -
Weekday PM Peak 1317
Hour Bike Volume
Weekday Bike ADT 160/ 100
Weekend Bike ADT 130/ 85

Transit Performance Data (TriMet)

RIMET GAD/AVL DATA aliiado ol
= 40/24 - Stop: SE Foster & 82nd (1819)
TriMet AVL data provides real time B Average load: 4.83
vehicle tracking and can be aggregated Percent early: 8.25
to determine on-time performance for Percent on time: 59.37
bus routes Percent late: 32.37
Seconds late: 239.54

Bus On-lime Performance

NB Route 72 | 84%
SB Route 72| 78%
Data from TriMet; Fall 2012 (3:30 - 5:30 PM)

‘ it
TRANSIT SIGNAL PRIORITY (TSP)
Transit swgnal priority (TSP) operates Dv Direction

transmitting location and vehicle
information to traffic signals which
prioritize transit vehicles at signals Avg. Extension (sec)

Calls Per Hour

Data collected from TransSuite; Oct 15 - 19,2012




Bluetooth™ “Probe” Permanent Locations

Il — — NE G @an- St}
} W Bumnsiacisy E Burnside S!
| SE-Stark- St
Mt Tabor

{
Pol’ﬂ\i‘nd SE Haw thorne Blvd Park
3 v

SE Division: St

SE122nd Ave

<
]

" SEWoodstock Blvd
21
SE Flavel St

o |

E 02ndiave

3/a/12 — 3/10/12 9/9/12 - 9/15/12 Delta
82"": Glisan - Springwater 454 497 +9.5%
82"": Springwater - Glisan 421 451 +7.1%
Powell: 8" - 42™ 3064 3159 +3.1%
Powell: 42" - 8" 3566 3689 +3.5%
e ——

Bluetooth™ “Probe” Speed & TT

Bluetooth Travel Times
Date Range 7 Time Range 7 Segment 7

Start: [04/08/2013 i Start: [00:00 [ Start Station: | Powell & 8th =] Refresh Data
End: [23:55 EH End Station: | Powell & 22nd[¥]

wedfrind ] [sot

Trip Distance (mi):

Expected Travel Time(min): SE Division gy

SE50th AVE

Number of Trips:

Average Speed(mph):

(25 SE Powsll B
Average Travel Time(min): 2 .——\.. owell Bivd Y
Standard Deviation{min): &

SE La:anl.\uez Bivd

85th Percentile Travel Time(min): SE Holgate Bivd

95th Percentile Travel Time(min):

SE Ste

*SEWoodstock Bivd

1000 m 3
i [ soooke w

avel Time (Seconds) for Powell & 8th to Powell & 42nd

@

Reset zoom




Eastbound

Buffer Buffer A in Buffer
Periods IndexBefore'  IndexAfter' Index
Weekdays =
- Free 12:00 AM - 6:30 AM 46% 42% -4%
Coord 6:30 AM - 9:00 AM 39% 43% 4% ‘uf;aaaanm
Coord 9:00 AM - 3:00 PM 41% 44% 3% -Q::' 3
| e FTER |
[ TravelTim| ., 4 | 3.00 PM-6:30 PM 70% ss K 15% ) o ?
Ha (seconds
= ~—— {
Coord 6:30 PM - 8:30 PM 36% 37% 1% wgJ &
&4 r
Free 8:30 PM - 11:59 PM 35% 31% -4% M ?»_‘,
wy]
g =
24 Hour Average 63% 54% -9% ¢ o
Saturdays o
Free 12:00 AM - 9:00 AM 34% 38% 4% P
Coord 9:00 AM - 7:30 PM 32% 35% 3%
Free 7:30 PM - 11:59 PM 32% 32% 0% :|
24 Hour Average 37% 39% 2%

Bluetooth™ Origin-Destination

Butler Street as Origin

Loc Destination Number of Trips Percentage

ath Ave 2628 61.6%




Fleet “Probe” Data (Inrix™)

Center & Pool

NE Flanders St

Time:

Direction: Johnson City Southbound

0.5 mies
25mph
Hist. Average:  25mgh
Free Flow: 2 mph
Travel Time: 1 minute 13 seconds

NE 8!

any wsg 35

oAv 1518 35

@
@

¥ piLa 35
oy Wisg 35

Redlang

Probe Data Comparison — Pilot Evaluation

@ BLUETOOTH MAC ADDRESS READER

A Bluetooth MAC address reader is
used to measure segment travel time,
speed and origin-destination data.

Travel Time From Foster Road (NB)

—» 10:40 mins

Travel Time To Foster Road (SB)

<4—— 10:41 mins

Data collected Portal; from Feb 10 - Oct 12, 2012 (4 - 6 PM)

KITTELSON & ASSOCIATES, INC.

@ INRIX DATA SEGMENT

Inrix data is used to measure travel time
and average speed data for a segment.
(Inrix segment highlighted below)

Travel Time SE Foster to NE Glisan (NB)

—» 8:10 mins

Travel Time NE Foster to SE Stark (SB)

<4—— 7:58 mins

Data based on Inrix 2010 average weekday (4 - 6 pm)

13



Controller Logs = Timing Effectiveness

BEFORE

Phase T emination Graph fom MOE log
Tuesday, March 01, 2011
10-US26 @ 185t 24- 185t @ Comel

Phase |00:0001:00- 0200 03:00- 0400 [05:00 05,00 naw‘ww [03.0010:00- 11:00- 1200- 1200 14001500 16.00- nww
01:00 0200 0300 04 0500 0600 07-00 09001000 11:00 1200 1300 14:00 | 1" I.’!]l

Phase T emination Graph from MOE log
Tuesday, Api 05, 2011
10-US26 @ 185t 24 - 185t @ Comel

:00- 06:00- uzw\ww 00 10:0011:00- 1200{ 1300 14:00 1500/ 16:00- 17.00 18.00 1300 | 20.00-
00| 07.00) 08,00 | 09:00 | 10.00 | 11.00 12.00 13.00)14.00 | 15:00 | 16.00 | 17.00| 18.00 13.00 20:00 | 21.00

Cick on cell of
mﬂm‘ » 16-84 % of Terminations are Force-Offs and Max-Outs

( KITTELSON & ASSOCIATES

Service Delay Log

Color Key

Level Of Service: System 12 - US95 Actual M1, Local 11 - prair . - Free Flow

. B - Reasonably Free Flow

l C - Stable Flow

D - pproaching Unstable Flow

E - Unstable Flow

l F - Forced Flow

Delay {sec)




Service Delay Log: Pedestrians

) PEDESTRIAN DETECTION AM/PM Peak Period Pedesirian Performance

With pedestrian detection, delay and Cross Walk Phase 4
call request information can be
collected and logged by a 2070 traffic Button Calls Per Hour 16/58

controller Delay to Serve Call (sec) 30/35

Pedestrian Delay

40: 283 J Delay |

Pedestrian Actuations for Division & 82nd
01/2012-02/01/2012 , Days : SuMTuWThFSa , Time : 00:0

Actuation

Time : Feb 1, 11:00 am, Value : 46

Count

Actuation per Hour

% Arrival on Green = Timing Effectiveness

Advanced Detectors Behind Queve, When Possible
:Q_Ea:n_-':_—ﬁ_ﬂ-’a_‘@!—_b et O/
h i 50 o1 450 4D ‘OW

Source: NWS Voyage Manual “End | ¥ Show Belore ¥ ShowAfter [~ Shaw Delta [ After - Before |
Belore Retmng Dales  [10/10/2011 =] [onazzn =] Select phase to graph 1 -
CHC2 03 Cla Cls 618 Cl7 C18 Draw The Graph
[ AfeiAeingDates  [1177/201 =] [nmzzm =]
Phase 6 AOG Before and After Retiming
100 100
%0 %
80 80
0 AY =Y vy 70
i ViR ASAND >
c 50 50
o
5w 40
S 3 30
g 20 20 = el
o fp T Aner
=0 0
10 -10
20 -20
30 -30
40 40
-50 -50
KITTELSON & ASSOCIATEY o =l ke s b o I e o o Iz e o T3 o o e o lo lg g oy g
! ) o ' Time (h:00 - h:59)
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Red Clearance Extension

All-Red Extension Concept

Termination of call triggers
all-red extension during
last half of yellow or all-red () = Existing Detection

= Vehicle

() = Current Red Extension Detection

> Transit

= On-Time Performance, Ons/Offs,
Travel Time, # of TSP requests

> Pedestian

= Number of ped phases served,
Transit Ons/Offs, ped delay

> Bicycle

= Number of bikes, bicycle delay (if
own detector input)

I( KITTELSON & ASSOCIATES, INC.

16



Summary Arterial Performance Measures

> Freight

= # of trucks (length-based), # of truck priority requests

> Autos

= # of vehicles (sys det or controller log), travel time, speeds, delay, %
arrival on green, max outs v. gap outs

=N /AT

I( KITTELSON & ASSOCIATES, INC.

Next Steps — Enhanced Logging

> Delay by Input
> TSP
> Red Extension

"4 - TP Max'd Out, NO Conflict”

'S - Priority Override”

"6 - Override Timeout Fault"

Delay
"T-TP Input Failed” Type |Detect | Tipe |Mod® | pian |"Plan | Leveiof | 1 [ 2 | 3| 4| 5

_ — ws ] (] 8 54 %
8- Inhibit (Various) Los ) 3 100 26

"9 TP Input Returned to Normal" Los 1
Los 8
"10-Min Re-service Refusal” L0s 57

"11-Inhibit Transit Priority Applied” ‘LEE

12 - Force Off Termination’

'13-TP Input Went Inactive In TP Green"

"14-TP Clear Input Active In TP Green"

"15- TP Went Aviay During Bus Extend”

16— Truck Caused TP"

*17 -Truck Arrived Late, no TP"

18- TP Remains Active After Extension”

19— Preempt Override”™

"20- TP Max'd Out, With Conflict"

Max |Service| Intersection Phase Level of Service

3}
15
n
10
1
1

7
Eig
47

47
51
41

8

17



Next Steps — Improved Interfaces

NORTHWEST
SIGNAL SUPPLY, ING.

PORTAL

| Service Intersection Phase Level of Service
Plan Level of 7
25 (0 57 54 15

70 100
I M0
59 88
e 1|

54 70

Date/Time

12/01/2012 09:00:00
12/0172012 10:00:00
12/01/2012 11:00:00
12/01/2012 12:00:00
12/01/2012 13:00:00
12/01/2012 14:00:00
1270172012 15:00:00
12/01/2012 16:00:00

DatefTime
12/02/2012 05:05:00
12022012 06:05:00
12/02/2012 07:05:00
1202/2012 08:05:00
12/02/2012 09:05:00
12{02/2012 10:05:00
12/02/2012 11:05:00
12]02/2012 12:05:00

{

1 R

0| af w|=| ]

o| o| o] o] | of o| o|f
x5

3

Next Steps — Validation & Research

> Inrix, Bluetooth, Bike Counts, Controller Logs, GUls

p -
9
OTREC

GRIGON TRANSPORTATION RESEARCH
AND IOUCATION CONSORTIUM

Portland State

UNIVERSITY

0SU

Oregon State

UNIVERSITY

Oregon

: Institute X
UNIVERSITY OF OREGON of Technology|
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Next Steps — Continued Pilot Projects

> Outreach Workshops
> Target Funded Upcoming Capital Projects
> Incorporate into Design Specs/Guidance

Legend
Level of Effort to
= Low (Mostly Ready)
Medium
High (Significant Improvements Necessary)

Successful Arterial Performance

> Data

Validate!

for Objectives/Outcomes &

Know outcomes first
No gadgets for gadgets sake

are of the utmost importance

Time is a valuable commodity
Interfaces to other systems/devices

19



Questions / Discussion?

> Shaun Quayle

; 903-228-5230

20
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