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Presentation Overview

Presentation approach — switching between Retime
web platform and PowerPoint presentation

>> Start optimization

Current practices in traffic signal retiming

Stochastic simulation as a core of signal optimization
Brief intro in Genetic Algorithms

Cloud Computing and its opportunities

Retime.online - SaaS platform for traffic signal
optimization

Future work



What is a Common State of Practice?

Collect traffic data once (or couple times) per year
Feed the data into one of deterministic models (e.g. Synchro, HCS)

Optimize traffic signals for almost car-exclusive conditions (no transit
and bikes, limited pedestrian dynamics)

Adopt some signal timing parameters and throw away the others (some
agencies use deterministic tools only for cycle length, other almost
exclusively for coordination and bandwidths)

Everybody understand — “little in, little out” (to avoid using stronger
words)

Finally, extensive fine-tuning in the field...

...and bad reputation given to modeling (“Why model when you can
measure?”)
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Overall Goal of the Concept

Take traffic signal optimization to the next level — traffic signal
optimization uses analytical modeling not because this is good but
because it is quick approach and we have not offered anything better,
yet
E.g. if HCS software cannot model multimodal operations, why do
we use HCS software to optimize signals in areas where we care
so much about multimodal operations?

Unlike traffic impact and other evaluation studies, traffic signal
optimization never moved away from analytical tools to the use of
microsimulation models

Microsimulation’s time is coming — biggest challenge is how to quickly
generate, calibrate, and validate models - Al and data analytics tools g
will help in these activities
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Why use Vissim to Optimize Signals? *

Choose your Objective Function (Optimization Criteria) or Functions
Field-like traffic controllers

Model that can be trusted (if properly calibrated & validated)

Tests with realistic traffic conditions (transit, pedestrian, bicyclists)
Oversaturation can be modeled

Queues are real and have the dimension (length, not height )

Does not spill congestion to a nearby, not-optimized, network (latent
demand and delay can be taken in consideration)

An all-at-once optimization (not sequential)
Possibility to connect with ATSPM outputs
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Simulation versus Analytics
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8° Ring Barrier Controller 01.70.04 (Victoria Garden blvd.rbc) = | &) sl
File View Help Notes Frequency 10 -
= [WBase Tming [Basic ] b
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0 [@]Overtaps Veh Extension 4 4 3|43 ]34 =
® [ Detectors Max 1 2 | 50 20 50 20
® [£]SC Communication clellalalaslslola
Yelow 5|5 5 | 5
i [ Preempts = = 2 =
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Shortcomings of Stochastic Optimizations®

Long optimization time — with cloud computing can be few hours or
over the night

Objective Function is difficult to choose — users can explore how
various signal solutions perform and pick and choose one they like

Tedious to properly calibrate & validate a model — new data sources
and Al algorithms may help us to prepare model inputs quickly

Curse of multimodal operations — if a transit service works as
preemption what is to optimize? — we can optimize signals around to
make the best out of operations constrained by transit preemption

No guarantee that the optimal solution is found — deterministic tools
guarantee that the real optimal solution is NOT found

Retime gm
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A Brief Intro to Genetic Algorithms

A technique for solving search and optimization
problems

Solutions are evolved through several generations

A stochastic search process based on survival of the
fittest

Mimics natural evolution
The best solutions are preserved through generations

GAs are in general independent from the specific
problem
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New Problems Call for
New Solutions

Last few decades have witnessed
exceedingly increa8ing complexity of

traffic operations.

A constant growth.in traffic demand, increased

envirenmental'awareness, and'innovative
technologies created a ‘perfect storm’ for urban
traffic operations.Doyou truly believe that you can
achieve and implementan optimal'pelicy. for such
a multimodal‘uroanenvironment by using tools
and methods of the last century?

N

Retime proposes a novel approach where

sophisticated state-of-the art models work for you

to deliver to your streets that ‘last drop of capacity’

while preserving multimodal nature of yoUrurban
network

Learn More
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Homepage for Logged Users

A& Optimizations Home

il Ongoing optimization

@ Number of generations
Number of signal timing solutiens in a population
——

o ~2

Number of Virtual Machines running

Duration of optimization

OLive Stats

10 1 2 [ 14 15 1

15% 79% \

17
CanvasiS.com

Map of recent locations of optimized networks

-] —
a 1

Stopped delay

Humber of stops

nited Stares
l H l l Total delay
l l l Performance index

Trial Version

Incurred optimization costs List of recent optimizations

w00 2 Optimization Name Time Started
0 SR Net Opt1 5/11/2019 13:05
S50 4 SRNet Opt2 15/01/2020 16:08
lg 5
. SR Net Optd 03/02/2020 15:25
1 1 1 2 H H 1) a ] 5 &

Status of recent optimizations

Current
Finished
Invoiced
Pracessed
paid

-
Archived

Time Ended

5/11/2019 15:32

15/01/2020 18:54

03/02/2020 15:43

130/200

7 Days
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S Name your optimization -
Network1 . Aleks Stevanovic v
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: Define population & generation Sl
Ei : numbers for GA optimization T
: Select performance measure as
an objective function (to be
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Select Relevant Vissim Files

File Selection e
Select Network Files
Select relevant Vissim files
Please review all of the selected from the list below and unselect those that are not relevant. Yo
includ m network (*.inpx) file, one layout (*.layx) file and all of the c r files (e.g. *.rbc) that
network.
@ File Upload X
« v > ThisPC > OS(C:) > ReTimeUsers > Userl > Network! v
Organize v New folder = i |
B 3DObjects A [] Name Date modified Type Size
B Desktop | County Rd 483.rbc 0:37 PM
5| Documents ] 195 NB ramp.rbc
& Downloads ] 1-95 SB ramp.rbc
D Music | Nova Rd.rbc
5 Pictures | RR gaterbe
B Videos 7 RR gate_Modified.rbc
e ] Spruce Creek.rbc
@ B SR 421_PM _Field_Vis9
0 HoverCam (D) ] SR 421_PM_Field_Vis9.layx
= My Passport (E}) "] Summer Trees.rbc
s Google Drive File [] Summer Trees_Modified.rbc
[l TRB_2013 (H) ] Taylor rd.rbe
] US-.rbe
1 -HoverCam, (0:) [ Victoria Garden bivd.rbc
= My Passport (E;) ] Village Tr.rbe
o ] Williamson bivd.rbc
y ] Yorktowne Bivd.rbc
Drive D
v
File name: Vl All Supported Types
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Confirm Vissim File Selection

File Selection

Select Network Files

Select relevant Vissim files

Please review all of the selected files from the list below and unselect those that are not relevant. Your selection should
include one Vissim network (*.inpx) file, one layout (*.layx) file and all of the controller files (e.g. *.rbc) that are part of this

network.

County Rd 483.rbc

1-95 NB ramp.rbc

1-95 SB ramp.rbc

Nova Rd.rbc

RR gate.rbc

RR gate_Modified.rbc
Spruce Cresk.rbc

SR 421_PM_Field_Vis9.inpx
SR 421_PM_Field_Vis9.layx
Summer Trees.rbc
summer Trees_Madified.rbc
Taylor rd.rbc

Us-1.rbc

Victoria Garden blvd.rbc
Village Tr.rbc

Williamson blvd.rbc
Yorktowne Blwd.rbc



22

File Selection

Select Network Files

Select relevant Vissim files

Select Controllers to be Optimized ot

Browse

Please review all of the selected files from the list below and unselect those that are not relevant. Your selection should
include one Vissim network (*.inpx) file, one layout (*.layx) file and all of the controller files (e.g. *.rbc) that are part of this

network.
County Rd 483.rbc

1-85 NB ramp.rbc

1-85 SB ramp.rbc

Nova Rd.rbc

RR gate.rbc

RR gate_Modified.rbc
Spruce Creek.rbc
Summer Trees.rbc
Ssummer Trees_Modified.rbc
Taylor rd.rbc

Us-1.rbc

Victoria Garden bivd.rbc
Village Tr.rbc
Williamson blvd.rbc
Yorktowne Blvd.rbc
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F- ,_ Current Optimization Task 5?;‘

Current Optimization Status

Population 3 (out of 3) is generated and a new set of 20 solutions
is being transferred to the cloud for simulation.

Current Objective Function

Vissim Simulations

Sim

,"~2=‘ Virtual Machines

Simulations

® Running - 20
* Completed - 0

* Total - 80
* Completed - 60
* Failed -0

VM :

Optimization Facts

Optimization Starts - Status Page

Virtual Machines

Total - 50
Active - 20
Idle - 30
Stopped - 0

Basic Information

75 Agency

o User

z

- Optimization

[

E 74 Number of signals

E Number of coordinated groups

£

K] Performance Measures
73

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

Best Current Signal Timings

Signal splic  Split  Split  Split
i Signal name Cycle Offset 1 2 3 4
1 SR421_Williamson 8 42 16 E 23 20

1.2 1.3 1.4
Generations

split  Split  Split
5 6 7

30 25 14

split
8

29

R1.B1

Total delay [h] 56.52
Total stopped delay [h] 37.81
7 1.8 1.9 b3 21 2.2 2.3 2.4 2.5

Delay Iatent [h] 282.5

Delay per vehicle [s] 61.36

Stopped delay per vehicle [s] 61.36

Performance Index 73.23
R1.B2 R1.B3 R1.B4 R2B1 R2B2 R2B3 R2B4 Number of stops 5,989
1 4 3 5 6 7 8 Stops per vehicle 1.81




Optimization Process on MS Azure Clouc.l.

It takes a few minutes to start all of the Virtual Machines on the
cloud

User defines how many +

More VMs — faster optimization but more expensive

\/issim network is loaded

Current signal timing plans from Vissim network are used as a seed
to create others (defined by Population size)

The first GA generation runs — a simulation is run on a VM for each
solution in the population

The best solution in each generation is preserved while the others
are recombined

The process continues until the Number of Generations is reached

_f'::'- ]
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VM Nodes on MS Azure

osoft Az 2 Search resources, services, and docs (G+/)

Home > ptwvissim >

) VISSIM  »

Pool
« () Refresh + Addjob (4 scale [i] Delete (7 node
® Overview /N Essentials
Current vCPUS L 100 Batch account + ptwvissim
General
Dedicated nodes  : 50 Pool ID + WISSIM
Properties Low-priority noces @ 0 Operating System : MicrosoftWindowsServer WindowsServer 2016-Datacenter-smalldisk (latest)
@ Nodes Auto scale : false VM size : standard_d2_v3
Metadata : Click here to view Metadata Allocation state  : Steady

Settings
Nodes heat map

b= Certificates
@8 Start task

'@ spplication packages

~

Scale

Metadata

e
30
Runring
20
Creating
0
Sening
0
Rebaoting

0

Waiting for star...

o

Start task faled

Leaving pool

0



VM tasks on MS Azure

Microsoft Azure £ search resources, services, and docs (G+/) . . aleksstev@gmail.com /@
- DEFAULT DIRECTORY @0

Home > ptwissim > 20201217045220

= 20201217045220 | Tasks  #
phvvissim

J bearch[Ctrlﬂ’J & T Add - Add (JSON editor) columns () Refresh

B Overview

~  Approximate task count (40 Tasks 50.00% (20 / 40 Completed) ———— | 00.00% (20 / 20 Succeeded)
General
Il properties Queries: ~ ‘
= Environment settings
Advanced query V'
7 Metadata o
D ede Filter by task ID (start with) Pagination effort limit @ 1 Adual: @
Preparation tasks
Task State Created Exit code
Release tasks
VISSIM_Simulation_1 @ completed ] e
Setti
ettings VISSIM_Simulation_10 © completed 0
= Priority VISSIM_Simulation_11 @ completed Dec 16, 23:52:25 0
Constraints VISSIM_Simulation_12 @ Completed 0
Paalinformation VISSIM_Simulation_13 @ completed Dec 16, 23:52:25 0
= Auto complete seftings VISSIM_Simulation_14 @ Completed 0
VISSIM_Simulation_15 (] Completed Dec 16, 23:52:25 o A
VISSIM_Simulation_16 @ Completed 0 b
VISSIM_Simulation_17 @ Completed 0 b
VISSIM_Simulation_18 @ Completed 0 e
VISSIM_Simulation_19 @ Completed 0 Load
VISSIM_Simulation_2 @ Completed ] e
VISSIM_Simulation_20 @ Completed 0 b
VISSIM_Simulation_21 Running e
VISSIM_Simulation_22 Running Dec 16, 23:57:54 Load



Charts Updated Automatically

Chart Performance Index
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255

250

245

Performance Index
fd

235

230

Performance Index

Performance Index =

Optimization Facts

Basic Information

Agency

User

Optimization

Number of signals

Number of coordinated groups

Performance Measures

10 15
Number of Generations

Total delay [h] 54,1
Total stopped delay [h] 36.2
Delay latent [h] 285.8
Delay per vehicle [s] 58.73
Stopped delay per vehicle [s] 58.73
Performance Index 70.34
Number of stops 5,818
Stops per vehide 1.75
Throughput [veh] 2,626
Vehicles in network [veh] 590
Demand latent [veh] 1
Demand latent base 0
Speed [mph] 36.88
Distance traveled [mile] 5,124,638.42
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Number of
stops

5818

Signal Id

10

11

12

ptimization Resu

Vehicles

Throughput In

2626 690

Signal name
SR421_Williamson
SR421_19558
SR421_IS5NB
SR421_TaylorRd
SR421_YorktowneBhd
SR421_CountyRd483
SR421_VictoriaGarden
SR421_VillageTrail
SR421_MovaRd
SR421_SpruceCreekRd
SR421_U51

SR421_SummerTreesid

[h]

54.1

Total delay

Cycle

60

60

60

60

177

105

105

105

105

104

104

192

Total stopped delay

[hl

36.2

Offset

14

38

38

58

81

73

105

85

36

90

Split 1

14

0

13

85

21

32

36

121

Stopped delay per

vehicle [s]

58.73

Split 2

16

40

27

24

34

19

42

55

44

27

34

39

Split 3

Delay per vehicle

[s]

58.73

split 4

20

36

58

27

Split 5

14

12

49

21

20

30

69

S

Speed Distance traveled

[mph] [mile]

36.88 5,124,638.42
Split & Split 7 Split 8
16 17 13
28 0 20
40 Q o
13 0 o
34 0 o
22 32 33
63 19 12
21 18 17
36 18 30
25 0 59
40 1" 23
91 12 20

Stops per
vehicle

1.75

R1.B1

R1.B2

Delay
latent

285.8

R1.B3

Demand
latent

R1.B4

Demand latent

base

R2.B1

L eeessecesbesel s s S e

Performance
Index
70.34
R2.BZ R2.B3 R2.B4
6 7 8
6 0 8
6 0 o]
5 0 0
6 0 0
5 8 7
5 8 7
6 7 8
6 7 8
6 8 0
6 8 7
6 8 7




Time-Distance Chart - EB Initial

SR 421 - Existing Timing Plan - EB Direction - I AoG:63% GT:40% PR:158 MPT: 822 I

Us-1

RR crossing

Spruce Creek

Nova Rd

Village Trail

Victoria Garden |/

County Rd 483

Yorktowne blvd

Taylor Rd ==

F95NB |
195SB |

Williamson Blvd

29

1100 1200 1300 1400 1500 1600

Time[s]




Time-Distance Chart - EB Final

SR 421 - Final Timing Plan - EB Direction - I AoG:78% GT:65% PR 1.25 MPT:880 I

us-1

RR crossing

Spruce Creek t=

Village Trail t

Victoria Garden

County Rd 483 |

Yorktowne blvd

Taylor Rd

-F95NB -
-95SB |

Williamson Blvd

1000 1100 1200 1300 1400 1500 1600 1700 1800

Time[s] .
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Download Network Performan

Download data

Solution selection Chose what you want to download

Network Performance -
Generation Number

. Opening NP-14-6-2.csv X

2 - Creates .csv file with all performance measures.

You have chosen to open:
137 NP-14-6-8.csv

6 B which is: Microsoft Excel Comma Separated Values File (458 bytes)

‘What should Firefox do with this file?

Timing Plan Index

@/Open with | Excel (default) v

O SaveFile

[] Do this automatically for files like this from now on.
Number of Vehicles  Totaldelay  Total stopped delay  Stopped delay per Delay per vehicle  Speed Distance nd latent Performance
stops Throughput  In [hl Ih] vehicle [s] Is] [mph] [mile] Index

oK Cancel

5403 2623 688 57.12 29.76 62.02 62.02 36.07 5,116,997 72.46
signal Id Signal name Cycle Offset split 1 split2 split 3 split 4 Split5 split 6 Split7 Split 8 R1.B1 R1.BZ R1.B3 R1.B4 R2.B1 R2.B2 R2.B3 R2.B4
1 sRa21_williamson 94 46 11 41 21 21 20 22 23 19 2 1 4 3 5 6 7 8
2 SR421_19558 94 50 0 63 0 0 27 36 0 E1| 0 2 0 0 6 5 0 8
3 SR421_I195NB 94 43 35 41 0 18 0 76 0 0 2 1 4 0 0 6 0 0
4 SR421_TaylorRd 94 52 0 35 0 59 13 22 0 0 0 2 4 0 5 6 0 0
5 SR421_YorktowneBlvd 7 57 11 22 0 28 11 22 0 0 2 1 4 0 6 5 0 0
6 SR421_CountyRd4s3 142 137 21 51 34 6 22 49 23 47 1 2 4 3 6 5 3 7
7 SR421_VictoriaGarden 142 74 29 19 M 53 11 37 28 66 1 2 3 4 6 5 7 8
8 SR421_villageTrail 142 56 17 71 0 54 18 70 36 18 1 2 4 0 5 6 7 8
9 SR421_NovaRd 142 132 12 56 22 52 26 42 15 59 1 2 ] 4 5 6 7 8
10 SR421_SpruceCreekRd 81 3 11 36 10 24 19 28 0 34 2 1 P 3 5 6 0 2
1 SR421_US1 81 30 12 3 12 26 18 25 13 25 1 2 4 3 6 5 3 7




Download Signal Timings

Download data

Solution selection Chose what you want to download
Traffic Signal Settings =
Generation Number
2 - Creates .csv file with all timings and sequences. Opening T85-14-6-B.csv X
Timing Plan Index You have chosen to open:
37 T55-14-6-8.csv
6 =
which is: Microsoft Excel Comma Separated Values File (1.0 KB)
wnl
from: http://www.retime.online:20020
‘What should Firefox do with this file?
@ Open with | Excel (default) -
() Save File
Number of Vehicles  Totaldelay  Total stopped delay  Stopped delay per Delay per vehicle  Speed Distance traveled [ De this automatically for files like this from now on. Performance
stops Throughput  In [h] [h] vehicle [s] [s1 [mph] [mile] Index
5493 2628 638 57.13 39.76 62.02 62.02 36.07 5,116,997.42 oK Cancel 72.46
Signal Id Signal name Cycle Offset Split 1 Split 2 Split 3 Split 4 Split5 Split6 Split 7 Split 8 R1.B1 R1.B2 R1.B3 R1.B4 R2.B1 R2.B2 R2.B3
1 SR421_williamson o4 46 1 41 21 21 20 32 23 19 2 1 4 3 5 6 7 8
2 SR421_1955B 94 50 ] 63 [} o] 27 36 Q EXl Q 2 o o e 5 [} 8
3 SR421_195NB 84 43 35 41 [} 18 0 76 0 0 2 1 4 o o 6 [} 0
4 SR421_TaylorRd o4 52 [} 35 [} 59 13 22 [} 0 [} 2 4 a 5 6 [} 0
5 SR421_YorktowneBlvd 7 57 11 22 4] 38 11 22 0 0 2 1 4 ] 6 5 4] 0
6 SR421_CountyRd483 142 137 21 51 24 36 23 49 23 47 1 2 4 3 6 5 8 7
7 5R421_VictoriaGarden 142 74 29 19 41 53 " 37 28 66 1 2 3 4 [ 5 7 8
2 SR421_VillageTrail 142 56 17 71 i} 54 18 70 36 18 1 2 4 o 5 6 7 8
9 SR421_NovaRd 142 132 12 56 22 52 26 42 15 59 1 2 3 4 5 6 7 8
10 SR421_SpruceCreekRd a1 3 1 36 10 24 19 28 [} 34 2 1 4 3 5 6 [} 8
11 SR421_US1 a1 30 12 31 12 26 18 25 13 25 1 2 4 3 6 5 8 7
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# Home

List of Previous Optimizations g

I Optimizations Home

Past Optimizations .

# Optimization Name Time Started Time Ended Simulation Period Population Size Number Of Generations Min Cycle Length Max Cycle Length Objective Function Adjusted Parameters =

1 SR Net Opt1 05/11/2019 13:05 05/11/2019 15:32 4500 20 200 40 200 performance Index Offsets, Splits, Phase Sequence .

» 2 SR Met Opt2 15/01/2020 16:08 15/01/2020 18:54 4500 20 200 40 200 Performance Index Offsets, Splits .
3 SR Net Optd 03/02/2020 15:25 03/02/2020 16:40 900 10 27 40 200 Performance Index Offsets, Splits, Phase Sequence .

4 SR Net Opt5 03/03/2020 15:22 03/03/2020 16:43 200 10 22 40 200 Performance Index Offsets, Splits, Phase Sequence =

5 SR Net Opts 10/03/2020 15:03 10/03/2020 16:35 900 10 30 40 200 Performance Index Offsets, Splits, Phase Sequence .

6 SR Net Opt7 09/04/2020 16:27 09/04/2020 17:45 900 10 21 40 200 Performance Index Offsets, Splits, Phase Sequence .

7 SR Net Optg 12/10/2020 17:05 12/10/2020 20:31 %00 10 49 40 200 Performance Index Offsets, Splits, Phase Sequence .

8 SR Net Opt9 13/10/2020 19:54 13/10/2020 21:20 %00 50 9 40 200 Performance Index Offsets. Splits, Phase Sequence .

9 SR Net Opt10 14/10/2020 13:24 14/10/2020 16:44 %00 20 24 40 200 Performance Index Offsets. Splits, Phase Sequence =

10 SR Net Opt11 15/10/2020 16:38 15/10/2020 18:27 3600 10 9 40 200 Performance Index Offsets, Splits, Phase Sequence .

11 Sunrise Opt1 18/10/2020 01:27 18/10/2020 03:19 900 10 9 40 200 Performance Index Offsets, Splits, Phase Sequence .

12 Sunrise Opt2 19/10/2020 13:40 19/10/2020 19:10 3600 10 9 40 200 Performance Index Offsets, Splits, Phase Sequence .

13 Sunrise Opt3 20/10/2020 13:20 20/10/2020 21118 %00 20 24 40 200 Performance Index Offsets, Splits, Phase Sequence =

i |

|
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Map of Selected Optimization

Selected Optimization

Optimization Name

SR Net Opt2
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N map

Date Started Date Ended Simulation Period Population Size Number Of Generations Min Cycle Length Max Cycle Length
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Summary Info for Each Signal

Add another signal timing plan

Signal timing plan number

BEST R o

Select

Optimization 7 - SR421_VictoriaGarden - Initial signal timing plan

Signal Parameter Value
Cycle Length 160
Offset 89

Generation number

Select another signal

signal

= SR421_VictoriaGarden 2

SG Number 1 2 3 4 5 6 7 8
Yellow 5 5 4 4 5 5 4 4
Red Clearance 1 2 1 2 1 2 1 2
splits 25 84 25 26 26 83 18 33

Optimization 7 - SR421 VictoriaGarden - Optimal (final) signal timing plan

Signal Parameter Value
Cycle Length 124
Offset 76

36

SG Number 1 2 3 4 5 6 7 8
Yellow 5 5 4 4 5 5 4 4
Red Clearance 1 2 1 2 1 2 1 2
splits 64 189 24 7 11 72 25 16




Select Any Signal Timing Plan

Add another signal timing plan Select another signal

Signal timing plan number Generation number signal
SR421_VictoriaGarden hd
Select
2
3
Optimization 7 - SR421_VictoriaGarden - Initial signal timing 4
. 5
Signal Parameter 1 2 3 4 5 6 7 8
6
Cycle Length 7 5 5 4 4 5 5 4 4
Offset & 1 2 1 2 1 2 1 2
9
0 25 84 25 26 26 83 18 33 .
1
: = = m
; W ] B ] e ] R
14
15
Optimization 7 - SR421_VictoriaGarden - Optimal (final) sign| %
17
Signal Parameter 18 1 2 3 4 5 6 7 8
19 @
Cycle Length e TEnUwW 5 5 4 4 5 5 4 4
Offset 76 Red Clearance 1 2 1 2 1 2 1 2
Splits 64 19 24 17 " 72 25 16

3'7 e




New Signal Timing Plans Added

Aidd snather signsl timing Selece snather signs
St gl s ererstion rumeer g
) a - e viort )
Seiect Select
Optimization 7 - SReZ1 VickoriaGarden - I/l ignal cming plan
Signal Parameter Value 56 Number 1 2 3 4 H 6 7 8
Cycle Lengin 15 ellow s s a 4 s H a 4
Offset = Red Clearance 1 2 1 2 1 2 1 2
Spis = = = = = = - =
Optimization 7 - SRe21 Victariaarden - CEmal 3l signal iming plan
Signal Parsmeter Value 56 Number 1 2 3 4 H 6 7 8
Cycte Lengh E ellow s s il 4 s s s .
Oftser = Redclearance 1 2 + 2 1 2 1 2
spinz “ - u R n = = %

Optimization 7 - SRA21_VicxsriaGarden Sigral tmeg plar: 7 Gererazan: 10

Signal Parameter Value 56 Number 1 2 3 4 s [ 7 s
CycteLengen - ellow s s s . s s . .
oteat = Red Cloarance f 2 . 2 . 2 ' 2

sz = = = a = = = -

Optimization 7 - SRAZ1_VicrariaGarden Signal B plar 12, Geresston: 16

Signal Parameter Value 56 Number 1 2 3 4 H 6 7 8
cycteLengn = etiow s s . 4 s s a .
Offset = Fed Clearance 1 2 1 2 1 2 1 2
Spits u = = o = L = ®
far
3
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Select Another Signal to Display

Add another signal timing plan

Signal timing plan number

BEST b 0

Optimization 7 - SR421_VictoriaGarden - Initial signal timing plan

Signal Parameter Value
Cycle Length 160
offset

Generation number

Select another signal

Signal

v SR421_VictoriaGarden v

SR421_SummerTreesRd

SR421_Williamson

5R421_19558

5R421_I95NB
SR421_TaylorRd

SR421_YorktowneBlvd
SG Number

Yellow < SR421_VictoriaGarden

Red Clearance

SR421_NovaRd

splits SR421_SpruceCreekRd
SRA21_US1
Optimization 7 - SR421_VictoriaGarden - Optimal (final) signal timing plan . .
Signal Parameter Value SG Number 1 2 3 4 5] 6 7 8 . . .
Cycle Length 124 Yellow 5 5 4 4 5 5 4 4 . . . .
offset 76 Red Clearance 1 2 1 2 1 2 1 2 . . .

Splits 64 19 24 17 " 72 25 16



Move to a Different Tab

—
Selected Optimization N map | Optimization Results ul Performance Charts * Sorted Charts Pareto Charts
Optimization Name Date Started Date Ended Simulation Period Population Size Number Of Generations Min Cycle Length Max Cycle Length Objective Function Adjusted Parameters
SR Net Opt8 12/10/2020 17:05 12/10/2020 20:31 900 10 49 40 200 Throughput Offsets, Splits, Phase Sequence
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Performance Charts

Chart Performance Index Performance Index~ %

Performance Index
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>
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Chart Total Delays / Number of Stops

Total Delays / Number of Stops
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Unlimited # of Charts with PMs
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Charts with Sorted Solutions

Chart Performance Index Performance Index~ X Chart Number Of Arrived Vehicles Number Of Arrived Vehides » | %
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Pareto Fronts - Trade off between PM-s

Chart Total Delay/Number of Stops

Total Delay/Number of Stops
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Pareto Front Charts (Zoomable)

Chart Total Delay/Number of Stops
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Total Delay/Number of Stops

Total Delay/Number of Stops + |

330 335 140 345 150 355 360 365 37
Total Delay
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Pareto Front Charts - Any Pair of PMs -

® All solutions =
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Solution (Set of Signal Timing Plans) -

Chart Total Delay/Mumber of Stops
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Total Delay/Number of Stops

Each point/solution is clickable

35,000

\

34,500

34,000

| Total Delay: 337.36520525, Mumber of Stops: 33,784
4

33,500

33,000

32,500

Number of Stops

32,000

31,500

N

326 328

rial Version

47

330

332 334

@ All solutions =e= Pareto solutions

336 338 EEEN
Total Delay EEEE

Distinctive best solutions along optimiz



.  AABRAY
o :
1.]..]. - . E
: ARAAE
i
|
B.[.]|.]-[-[=

Each Solution Can be Analyzed

H i H
) 1 i ] H i H i i i § i

hhhhhhhhhhhhhhh

48



49

Performance

Signal solution 3 within Generation 191

Number of
stops

36228

Signal Id

1

2

3

Vehicles

Throughput  In

16293 846

Signal name
SR421_Williamson
SR421_1955B
SR421_195NB
SR421_TaylorRd
SR421_YorktowneBlvd
SR421_CountyRd483
SR421_VictoriaGarden
SR421_VillageTrail
SR421_MNowvaRd
SR421_SpruceCreekRd
SR421_Us1

SR421_SummerTreesRd

Total delay Total stopped delay Stopped delay per Delay per vehicle Speed
[h] [h] vehicle [s] Is] [mph]
364.77 247.68 76.62 76.62 35.47
Cycle Offset split 1 split 2 split 3 split 4 split5 split 6
62 25 17 18 12 14 23 13
62 o] o] 38 0 0 12 27
62 7 13 29 0 20 0 42
62 8 o] 47 0 13 19 28
I 1564 a4 a4 20 0 100 o 20
124 120 22 44 48 10 24 42
124 24 59 18 35 1 1 67
124 27 21 35 0 68 15 a4
124 80 23 38 39 24 18 43
55 14 1 22 10 12 12 21
55 16 1 19 12 13 12 18
108 0 11 37 24 36 32 16

Distance traveled

[mile]

30,958,049.82

Split7

12

0

0

0

0

41

28

38

38

0

10

39

Split 8

14

23

0

0

4]

17

17

30

27

22

15

21

Stops per
wvehicle

21

R1.B1

R1.B2

Delay
latent

1.416.1

R1.B3

Demand
latent

R1.B4

Demand latent

base

0

R2.B1

& Table of Signal Timings

R2.B2

Performance
Index

465.79

R2.B3 R2.B4
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s
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SR421_CountyRd483

SR421_VictoriaGarden . . . . .
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Work in Progress

More options for downloading results
Signal timing plans in RBC format
Download entire database

Customized PDF reports with performance measures
and RBC diagrams for each intersection

Testing module (to test readiness of Vissim network)
Multimodal performances
Intersection layout with node performance measures

Improved Time-Distance charts & other diagrams...
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What are Next Steps?

Affordable per-project service
One-time optimization service
Support available to check and modify Vissim files

Subscription to use analytics at any time for all previous
(and future) optimizations

The first commercial beta version will be ready in early
2020

Looking (NOW!) for partners interested in pilot projects
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