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Discussion Points

* Current Transportation Engineering
Practices and Procedures

* Infrastructure Based Decision Making Tools

* Infrastructureless Decision Making Tools

* Combining, Optimizing, and The Future
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Explanation

l.
Define
Objectives,
Assess and
Prioritize
activities by
Time of Day
and location

J

Il.
Assembly
relevant data
to support
timing and
docu-
mentation
objectives

Il.
Software
Modeling

In a sensor based world if
you can measure, we don’t
really need to model.

V.

Timing
Design and
Docu-
mentation
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Deployment
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http://www.trafficware.com/assets/pdfs/Synchro_studio_7.pdf

High Resolution Signal Controller Data
EXplanation Internal data logger —

0.1 second resolution

Bl 0114.csv - Notepad =1o] x|
Eile Edit Format ‘iew Help

Timestamp,Event Type,Parameter ﬁl
1,/14,/2009
01:00:00.0,,INT_192.168.2.201_2009_01_14_0100_T0_2009_01_14_2300. csv
1,/14,/2009 01:00:00.0,,Intersection #,192.168.2.201
1/14,/2009 01:00:00.0,,IF Address:,192.168.2.201
1/14,/2009 01:00:00.0, ,MAC Address:,00:04:81:01:01:d3

09 01:00:00.0,,a5C/3 controller Data Log
{ng:,1,/14,/2009,01:00:00.0
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:00.0, ,Phases in use:,1,2,3,4,5,6,7,8
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Purdue Performance Measures
Performance Measures Developed using High-Res Controller Data
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Day, C.M., Haseman, R., Premachandra, H., Brennan, T.M., Wasson, J.S., Sturdevant, J.R., and Bullock, D.M. (2010) Evaluation of g g

arterial signal coordination: methodologies for visualizing high-resolution event data and measuring travel time. Transportation
Research Record No. 2192, 37-49.



http://dx.doi.org/10.3141/2192-04
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US-31 in Holland, Ml

v Quincy St
Signal ID: 700132204

Riley St X-Over N Woreer ; o
Signal ID: 700132203

Riley St
Signal ID: 700132202 |~

Felch St X-Over N
Signal ID: 700132201

Felch St
Signal ID: 700132200

Felch St X-Over S
Signal ID: 700132199

US-31 in Traverse City, Mi

3 Mile Rd

‘ Signal ID: 28013137

4 Mile Rd
Signal ID: 28013138

Holiday Rd
Signal ID: 28013139

James St X-Over N ] James St
Signal ID: 700132198 Signal ID: 700132197

James St X-Over S
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Baseline Performance Measures
Purdue Coordination Diagrams

SB Signals

Qycle Time (s)

Quincy

Cycle Time (s)

Cycle Time (s)

Cycle Time (s)

Cycle Time (s)

Cycle Time (s)

Cycle Time (s)

“ T

Cycle Time (s)

NB Signals

Quincy

CQycle Time (s) )

Cycle Time (s)

Felch X-Over

Cycle Time (s)

James

Cycle Time (s)

Percent On Green (POG)/
Direction Intersection 0500-0900 | 0900-1400 1400-2100 All Day
POG POG POG POG
NB S.James X Over 64.10% 63.30% 61.70% 64.80%
NB James St. 67.30% 92.10% 89.40% 82.40%
NB |S. Felch X. Over 86.50% 89.40% 86.20% 87.70%
NB |Felch St. 95.20% 93.60% 77.70% 87.20%
NB Riley St. 94.90% 88.00% 87.00% 86.70%
NB Quincy St. 71.80% 78.70% _E
SB Quincy St. 64.00% 65.10% 59.30% 64.40%
SB Riley St. 93.30% 87.60% 85.00% 87.30%
SB N. Felch X. Over 82.70% 84.60% 83.40% 84.60%
SB Felch St. 95.00% 91.80% 87.80% 90.60%
SB N.James X Over 95.60% 89.00% 80.90% 88.00%
SB__|sames st. | o6o0% | o370% | o9400% | 9420%
I




Baseline Performance Measures
Purdue Coordination Diagrams

Holland, Ml
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Offset Recalibration
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0 0 02 03 04 05 06 07 08 09 0 1 2
A

Xover North of James

BUB BT BY DA 2B
) A \
T 1. | 2
. . A B
AM % 0 ¥
D .
< H
[ ;
E :
-
L0
FERE
> .
Ol
Ly w=v v N
0 . G B ] AR | S
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 2 23

WO @R M BB W RB BT B DA 2R
0 I A R
AM
2
2
QEM
£
@
o
>
Oy
ot

Ret

00 01 02 03 04 05 06

i) g
07 08 09 10 1 12 13 14 15 16 17 18 19 20 2A

28

James

07 8 09 10 1
A

Wednesday Sept. 13, 2017

James

72NN KR L2 O | V)
f= g fie i

NB Signals

B W20 228
A 7 A (A

&

P
s

Cycle Time (s)

. s

00 01 02 03 04 05 06 07 08 09

3

01112 13 1 1B %1718 19N

Xover South of James

00 02 03 04 05 06 07 08 09 10 1 12 13 ¥ 15 16 17 18 19 20 21 2 B
0 (oA G e M O O

2228

®

B

ime (s)

Py
N3

Cycle T

>

0

10

n 1213 14 1B 16 17 181920 2

28

Holland, Ml




Before

SB Signals
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Alter

SB Signals
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Offset Recalibration
Alter

Wednesday Sept. 6, 2017
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Prohe Vehicle Data Data
”iS’”’” MAC Address Timestamp

84:25:DB:29:7F:34 9/8/2013 14:24:32

e GPS Probe Vehicles —1990s 00:08:E0:3B:78:55 | | 9/8/2013 14:24:35

65:E0:3E:17:62:50 9/8/2013 14:24:39

e Bluetooth Matching — 2008

Pole Mounted Bluetooth Monitoring Station




History

e GPS Probe Vehicles — 1990s

* Bluetooth Matching — 2008

* Crowdsourcing — 2010s
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Data Point

Data Point A




What is Crowd Sourced Data
Explanation
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Over 20,000 Segments in
the state of Michigan

A record consists of a Segment ID,

a Time, and a Speed

Tmc TimeDate Speed
107+04800 | 5/1/2013 11:00 63
107+04800 | 5/1/2013 11:01 63
107+04800 | 5/1/2013 11:02 63
107+04800 | 5/1/2013 11:03 63
107+04800 | 5/1/2013 11:04 64
107+04800 | 5/1/2013 11:05 63
107+04800 | 5/1/2013 11:06 63
107+04800 | 5/1/2013 11:07 62
107+04800 | 5/1/2013 11:08 62
107+04800 | 5/1/2013 11:09 63
107+04800 | 5/1/2013 11:10 63
107+04800 | 5/1/2013 11:11 62
107+04800 | 5/1/2013 11:12 62
107+04800 | 5/1/201311:13 62
107+04800 | 5/1/2013 11:14 6124
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Definitions

Performance
Measure

Congestion Hours

Definition

Hours < 45 mph

Equation

CH(S,T)=0.25) > 5,

ieS jeT

Distance-
Weighted
Congestion Hours

Hours < 45 mph multiplied by the Segment Length

DWCH (S,T)=0.25> > 6,

ieS jeT

Congestion Index

Total number of congestion hours along an interstate
divided by the total length of the interstate.

CH(S,T)=(0.25).> 5,)/ > %

ieS jeT

Speed Profile

The number of congestion hours grouped by speed
ranges.

SP(S,T)=0.25>_> &,

ieS jeT

Speed Deficit

The difference between the 45 mph congestion
threshold and the actual observed speed.

SD; = max(0, Vg —vij)

Travel Time
Deficit

The number of hours of delay occurring where speeds
are below the 45 mph congestion threshold.

TTD(S,T)=ZZ(£J\/ i}xi

ieS jeT ij Ve
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Mobility Report Performance Measures
2012 Performance Measures: Speed Profile Diagrams
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Mobility Report Performance Measures
2012 Performance Measures: s%;il {rnﬁle Diagrams
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GConnected Vehicle Technology
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GComputation Transport Science
Computer Science in the Transportation Field
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Data Fusion
Signal Performance Measures and AUL Data
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