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Motivation

* Traditional identification of

National Traffic Signal

signal control problems Report Card 2012
e Current practices of signal ——
reti m i N g Traffic Signal Operations
* Emergence of ITS detection Slgnal Timing Practices
te C h n O I Og i eS Traffic Monitoring

and Data Collection

— Automatic Vehicle Matching
Technologies

Maintenance

e Traffic monitoring and data T
collection

1: (National Transportation
T2e Welnar Operations Coalition 2012) 2
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Presentation Notes
This slide contains an image of 2012’s National Traffic Signal’s report card. Overall they received a D+. 
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Research Goal

 Develop a framework of automatic decision-support
signal operation diagnosis that utilizes
— Data from automatic vehicle matching technologies, and
— Data from existing signal controllers.

Example Raw Data from Wi-Fi Sensors Example Raw Data from Signal Controller

Timestamp MAC Address Strength Serial Historical Intersection Timing Report  Int: SW 107 Av&SW 8 St (3709)
1449192285 | 000812c00ec133d56e0fe87ch83847f8512e464 -61 265276 | | Start Time: 12/17/1500:00  End Time: 1/15/16 11:00
8e38c5a458b7bd91ee9b2b976 B
1449192289 | 000812c00ec133d56e0fe87ch83847f8512e464 -58 265276 Iij;j i e T_EilL Interval Gm Dur R—W(-*;L
8e38c5a458b7bd91ee9b2b976 B gt 5 1 sy s T
1449192289 | 000812c00ec133d56e0fe87ch83847f8512e464 -58 265276 || 12/18 12:27:32 6-EBT
8e38c5a458b7bd91ee9b2b976 ; e = B e
1449192293 | 000812c00ec133d56e0fe87ch83847f8512e464 -58 265276 3-sBL Green 12 7-NBL
8e38c5a458b7bd91ee9b2b976 s Slees: |, B
1449192293 | 000812c00ec133d56e0fe87ch83847f8512e464 -61 265276 i il -
8e38c5a458b7bd91ee9b2b976
1449192296 | 000812c00ec133d56e0fe87ch83847f8512e464 -60 265276
8e38c5a458b7bd91ee9b2b976
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Presentation Notes
This slide contains two images. The left: Raw Data from Wi-Fi Sensors. On the right: Rae data from signal controller. 
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Methodology — Data Acquisition

Figure below: Sensor Locations and Data Matching
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Figure above: Sensor Installation
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Presentation Notes
This slide contains two images. On the left: A map that shows a target intersection and the sensor locations surrounding it. On the right: A box where the Wi-Fi sensor is installed. 
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Methodology — Data Preprocessing
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First-to-first detection travel time

First-to-last detection travel time
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Figure above: lllustration of Different Types of Matched Travel Times
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Presentation Notes
This slide contains an image of an illustration of the different types of mated travel times and the directions/ order that they follow. 
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e Travel Time Index (TTI)
e Max out Ratio (MR)

m
i=0 maxouti k
MRk - Tl
_oCycle;
Diagnoses of the Uncoordinated Phases
calculated TTI vs. | calculated MR vs. | recommendation on code
TTI threshold MR threshold green time
< < decrease -1
< > keep
> < keep
> > increase
Diagnoses of the Coordinated Phases
calculated TTIvs. TTI | recommendation on green time code
threshold
< decrease -1
= keep 0
> increase 1
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Select a turning movement

:

Find corresponding
signal phase k
Calculate 777 l

Calculate MR

———— —_—————

Preferred 777 | Diagnose individual Selected MR |

I_ Eci)ld_ phase timing L _TEShild_ ]
No

Have all

phases been
diagnosed?

Diagnose sectional
signal timing

No

Have all
sections been
diagnosed?

T}ﬂ W&Einﬂr ! Diagnose intersection ! 6
’ ' signal timing


Presenter
Presentation Notes
This slide contains and image of the diagnosis scheme for methodology. There are two tables: one that shows uncoordinated phases and one of coordinated phases. 
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Preferred TTI threshold

WBT Phase Diagnosis

50 Percentile TTI
2

17

number

Plan

]
=
o
<
o
£
c =
==
g =
-
(qV) = £
o
>
T3
LLJ w3
2% B
o% "
Al
[=12]
(Vg £
a
0 w
wv
(Vg £
i
('
O |=
Z ES
( 23
£E2
m,mm
umm
P
0

Plan

wy

0C:0EwT
0C00FT
00'0EET
00-00°ET
00:0EET
000021
0G0 TT
00:00:TT
0C'0E0T
00:00:0T
00:0E'S
00006
00:0EE
0:00:g
00-0e-L
00:00:L
00-0€:9
00:00:9
00:0ES
00005

Start Time of the 30-minute Time Interval

= m ™ — =] —

v

UOIIEPUALLILIODRY [/ X3pU| BWI] [aARI|

12

17

number

11

o018y N0 XeN

 00'0e'6L
00'00'6T
00°0e'8T
00:00'8T
00:0€LT
00:00:LT
00:0€:9T
00:00:9T
» 00°0EST
0000'sT

00-0ebI
00:00FT

i 00'0EET
00'00:€T
00'0E:ZT
0000:ET
} 00:0ETT
00:00:TT
{ 00'0E'0T
000001
00'0E6
00:00°'6
00:0€8
00:008
0008 L
00:00°L
00:0€:9
00:00'9
| 00:0ES
Q000

v MmN

UOIIEPUSWIWIOIRY / Xapu| awl] [aAel]

Intersection Signal Diagnosis

Start Time of the 30-minute Time Interval

=e— Recommendation

— Average TTI

ratio

e Average max out
120 140

Cycle

170

190

013y 1IN0 XE
=t

o

03 2

o
(=]

0.7

00:0€'6T
00:00:6T
00:08'8T
00:00:8T
00:0€:LT
00:00-LT
00:0g:9T
00:00:9T

170

150 150 160

3

length

=0=15:00-15:29

00:08:¥T
00:00:%T
00:08'€T
00:00:€T
00:08:ZT
00:00:ZT
00:08'TT
00:00°TT
00:0€:0T
00:00:0T
00-0E6
00:00'6
00-0€-8
00:00°8
00:0g:L
00:00:£
00°0E°9
00:00:9
00-0E5
00-00°5

Start Time of the 30-minute Time Interval

o~ i

o
UOIEPUSWWOISY / X3PpU| SWl| [aAe4L

=N
N
v
n
<o
@
vy

i
i

T?e Webinar

NBL

EBT
NBT

EBL
0
SBL

SB

WBT
WBL


Presenter
Presentation Notes
This slide contains three images of different diagnosis examples: NBT Phase Diagnosis, WBT Phase Diagnosis, and Intersection Signal Diagnosis. 
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