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Synchro Studio
Training Course

Location
Date

Introduction

This course and workbook cover the 
Synchro signal timing and analysis 
software and the SimTraffic 
simulation and animation package. 
The class is broken down into the 
following modules:

Level I
Level II
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Introduction

Objective 
Introduce Synchro traffic signal coordination 
software 
Demonstrate how to develop optimum timing 
plans

Upon Completion
Understand Input Requirements 
Know how to Analyze 
Read Reports and Time-Space Diagrams 
Use SimTraffic

Introduction

What it is
Overview of the input requirements
Analysis of isolated intersection operations
Network analysis and optimization
Synchro time space and platoon dispersion diagrams
Program Reports
Introduction to SimTraffic
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Introduction

Synchro
Software package for modeling 
and optimizing traffic signal 
timings. 

Capacity Analysis

Coordination 

Actuated Signals

Time-Space Diagram

Integration with SimTraffic, 
CORSIM, HCS

Introduction

SimTraffic 
Microscopic simulation and 
animation model 

Simulate a wide variety of traffic 
control

Each vehicle individually tracked 
every 0.1 second 

Vary driver behavior (aggressive 
to passive)

Measures queuing and blocking

Real-world type model
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Map View Data
Map View

To activate the Map View, press the Map 
View button or press the [F2] key from 
anywhere in the program. 

Map View Data
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Map View Data
Adding, Moving and Deleting Links 
and Intersections

To create a link

To remove a link from the map
To remove an intersection from the map

Map View Data
Link Settings

WB

90o

180o

270o

0o

45o

135o225o

315o

NW

NBNE

EB

SE

SB SW Link Angle Approach Heading
Towards Int. Away from Int.

326 - 34 SB NB
35 - 55 SW NE
56 - 124 WB EB

125 - 145 NW SE
146 - 214 NB SB
215 - 235 NE SW
236 - 304 EB WB
305 - 325 SE NW
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Map View Data

Select Intersection 

Map View Data

Data Entry
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Map View Data

Full View Data Entry
Side View Data Entry

Double click on a link to 
activate the Side View 

Data Entry Settings 

Side View Data Entry 
view
(LANES setttings)

Map View Data

Importing Map Background
File→Select-Background

D

B

A

C

E
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Lane Settings Data
Lane Information Entry

To enter lane data, click the lane input button  
and enter the appropriate data.

Lane Settings Data

Lane Information Entry
To enter lane data, click the lane input button  
and enter the appropriate data.
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Lane Settings Data
For the through lane group, specify 
whether it shares with left or right traffic 
by pressing [R] or [L] selecting the 
appropriate configuration from the list.

To change the name of an approach 
direction, right click on the column label 
of the LANES View. 

Lane Settings Data
Approach Headings

EBL2

3

21

4

5

6
7

EBL
EBT
EBR

EBR2

EBU

EB

WB

NB

SB SW

NE

Lanes
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Lane Settings Data

Storage Length and Lanes

250' Storage Lane

200' Storage Lane

Vehicles in this lane must turn left

250' Left Storage Lane

200' Storage Lane

250' Through Pocket Lane

Lane Settings Data
Lane Utilization Factor

fLU =
Total App. Vol.
(No. of Lanes) x 
(High Lane Vol.)

200 vph

100 vph
   =

(100 + 200)
(2 x 200)

   = 0.75
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Volume Settings Data
Volume Information Entry

To enter volume data, click the volume input 
button  and enter the appropriate data

Volume Settings Data



12

Timing Settings Data
Timing Settings and Capacity Analysis

To enter the timing data, click the timing 
settings button and enter the appropriate data

Timing Settings Data
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Phasing Settings Data

Press the Phasing Settings button to 
activate the PHASING Settings.

Phasing Settings Data
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Phasing Data

Modeling Pedestrians with Actuated 
Signals

In general, split should be long enough 
for ped timings
This does not mean that the full split 
will be used in analysis
Synchro will perform Percentile 
Scenarios with Peds

Simulation Settings

From the MAP view, click on the 
desired intersection with the Right 
mouse button and select Simulation 
Options.
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Simulation Settings

Simulation Settings
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Simulation Settings

The Enter Blocked Intersection 
setting controls simulation modeling 
gridlock avoidance. 
The four options for modeling 
blocked intersections are "Yes", 
"No", "1" and "2". 
We suggest that you set Enter 
Blocked Intersection to "No", for 
high speed approaches and 
movements.

Simulation Settings
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Simulation Settings

Detector Settings

From the MAP view, click on the 
desired intersection with the Right 
mouse button and select Detector 
Options.
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Detector Settings

Network Settings
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Background Timing

Controller Types
A traffic signal controller is a device 
that controls the signal indications at 
an intersection. There are basically two 
types of signal controller units in use 
today: the pre-timed and the traffic 
actuated. Actuated controllers can be 
further defined as semi-actuated 
(coordinated or non-coordinated) and 
fully actuated.  

Background Timing

Controller Unit Elements
Traffic Signal Phasing

A traffic signal phase, or split, is the part 
of the cycle given to an individual 
movement, or combination of non-
conflicting movements during one or more 
intervals. An interval is a portion of the 
cycle during which the signal indications 
do not change.
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Background Timing

Controller Unit Elements
Traffic Signal Phasing

A traffic signal phase, or split, is the part 
of the cycle given to an individual 
movement, or combination of non-
conflicting movements during one or more 
intervals. An interval is a portion of the 
cycle during which the signal indications 
do not change.

Background Timing

Ring
A ring is a term that is used to describe a 
series of conflicting phases that occur in 
an established order. 

Barrier
A barrier (compatibility line) is a reference 
point in the preferred sequence of a 
multi-ring controller unit at which all rings 
are interlocked. 
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Background Timing

Ring
A ring is a term that is used to describe a 
series of conflicting phases that occur in 
an established order. 

Barrier
A barrier (compatibility line) is a reference 
point in the preferred sequence of a 
multi-ring controller unit at which all rings 
are interlocked. 
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Synchro Studio
Training Course

Location
Date

Analysis of Intersections

Percentile Green Times
Traffic volumes for each approach are 
adjusted up or down to model these 
percentile scenarios.

sk Phase is Skipped pd Phase held for pedestrian button or recall
mn Phase shows for Minimum Time mr Phase has max-recall
gp Phase gaps-out dw Main street phases dwells or green
hd Phase held for other ring to cross barrier. cd Coordinated phase
mx Phase maxes out.
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Analysis of Intersections

Actuated Cycles
There are five scenarios modeled. 
They are called the 90th, 70th, 50th, 
30th, and 10th percentiles.

Analysis of Intersections

Actuated cycle length
The actuated cycle length (CL) is used 
in HCM Signal Report delay 
calculations.

Natural cycle length
Natural cycle length is the shortest 
cycle length that will give acceptable 
capacity. In general, intersections 
have an optimum cycle length that 
provides the best level of service.
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Analysis of Intersections

Maximum v/c Ratio
This field shows the maximum Volume-
to-Capacity ratio

Intersection Delay
The Intersection Delay field shows the 
average delay for the intersection and 
it is calculated by taking a volume 
weighted average of all the delays.

Analysis of Intersections

Intersection Level of Service
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Analysis of Intersections
Intersection Capacity Utilization

This is the Intersection Capacity 
Utilization (ICU) for the intersection.

ICU LOS
The ICU Level of Service (LOS) gives 
insight into how an intersection is 
functioning and how much extra 
capacity is available to handle traffic 
fluctuations and incidents. 

Analysis of Intersections

ICU Level of Service 
0 to 60% A 

>60% to 70% B 
>70% to 80% C 
>80% to 90% D 

>90% to 100% E 
>100% to 110% F 
>110% to 120% G 

>120% H 
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Analysis of Intersections
Actuated Effective Green

This value represents the average 
green time observed while the signal is 
operating in actuated mode

Actuated Green to Cycle Ratio
This if the average actuated green time 
divided by the actuated cycle length

Analysis of Intersections
v/c Ratio

The v/c ratio indicates the amount of 
congestion for each lane group.

Control Delay
Queue Delay
Level of Service

The Level of Service for the lane group 
is calculated by taking the Delay and 
converting it to a letter, between A and 
F.
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Analysis of Intersections

Queue Lengths
The Queue Length rows show the 50th 
Percentile and 95th Percentile 
Maximum Queue lengths.

Analysis of Intersections
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Time Space Diagrams

Isolated Intersections Opt.
Optimize-Intersection Splits

The Optimize→Intersection-Splits
command will automatically set the 
splits for all the phases.

Optimize-Intersection Cycle Length
The Optimize→Intersection-Cycle-
Length command will set the 
intersection to the Natural Cycle 
Length.
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Isolated Intersections Opt.
Optimize-Intersection Offsets

To change a single intersection's timing 
plan so that it works best with its 
neighbors, click on an intersection to 
select it, then choose the 
Optimize→Intersection-Offsets 
command.

This command only changes the selected intersection. It does not make any changes to surrounding
intersections. There may be better timing plans available by changing the timings of surrounding
intersections, but Optimize-Intersection Offsets and Phasing will not find them.

Network Analysis and Opt.

Network and multi-system 
optimization
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Network Analysis and Opt.

Network and multi-system 
optimization

Step 1
Individual Intersection Timing 
Optimize Splits and Cycle Lengths

Network Analysis and Opt.

Network and multi-system 
optimization

Step 2 (optional)
Partition Network
Divide Network into Multiple Systems
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Network Analysis and Opt.

Network and multi-system 
optimization

Step 3
Optimize Cycle Length(s)

Network Analysis and Opt.

Network and multi-system 
optimization

Step 4
Optimize Offsets and Phase Orders
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Program Reports

Select Reports Window
When choosing the File→Create-
Report command, the Select 
Report(s) window appears. From this 
window you can select the reports to 
include and options for each report.

Program Reports

Select Reports Window
When choosing the File→Create-
Report command, the Select 
Report(s) window appears. From this 
window you can select the reports to 
include and options for each report.
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Program Reports

Seven Intersection ReportsSeven Intersection Reports

Program Reports

Customize Reports 
in This Window

Customize Reports 
in This Window
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Program Reports

Program Reports

Footnotes
* User Entered Value
~ Volume exceeds capacity, queue is 

theoretically  infinite

# 95th percentile volume exceeds capacity

dl Defacto Left Lane

dr Defacto Right Lane

! Phase conflict between lane groups

@ Some critical lane groups may be at other 
intersections sharing controller
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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Program Reports

Program Reports
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SimTraffic

SimTraffic

SimTraffic
Microscopic 
Simulation/Animation Model
FHWA Driver/Vehicle 
Parameters
Coded with Synchro
Complete Reports
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SimTraffic

SimTraffic Operation
Select File-Open button  or the 
File→Open command to load in 
SimTraffic

Use the SimTraffic-Animation button  
or press [Ctrl]+[G] within Synchro

SimTraffic

Seeding Network
After a file is loaded, the network is 
seeded

Simulation Recording
Recorded and played back, or
Simulate While Playing

Playback
Use Speed Control Box
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SimTraffic
History Files

Records the animation data into a 
history file

Normally has the same name as the 
SYN file but has the extension HST

Preserved so that animations can be 
displayed later without reseeding and 
re-recording

Analyzing Part of a Network
Use the Synchro Save-Part command

SimTraffic

Signal Status
Click with mouse in the intersection
Displays the status of the signal
Press [Delete] to hide while in focus
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SimTraffic

Vehicle Status
Click with mouse on a vehicle
Shows status of vehicle
Press [Delete] to hide while in focus

3D Viewer

3D file Created from SimTraffic
Create Digital Video
Add Building and Scenery


