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Presenter
Presentation Notes
Hi everyone, I’m Matthew van den Bos and I have worked on the conversion from Emme turning movements into SIDRA using Python.
This is a very quick overview of this work.
On behalf of Transport Modelling, I like to thank both the SIDRA Solutions Team and the INRO support team for all the support they have given us.
Without their support, I would not have been able to complete this work.




Background
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This is the SIDRA network
(1) And This is part of the Emme network. Turning movements are displayed as thicknesses. These thicknesses have values of course
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Background
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The process is in two stages:
Write a text files from the Assigned Emme network and determine turning movements – this is done using the Emme API which uses Python 2.7 
Part 1
(3) The output is then run using the SIDRA Python API which will populate all the SIDRA project files - this is done using the SIDRA Network 8 which uses Python 3 which is converted to Python 2.7. 
(4) Part 2.




A “Typical” intersection in the Epping Network

Background
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As, we can see in our typical intersection in the Epping Network, that there are a lot of turning movements – but it is even more complex
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If we did not automate this, we would have to transfer the numbers manually
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We have Landuse_0 and Landuse_1 and Landuse_2
(1) Each of these land uses, have the AM and PM turning movements
(2) Therefore, we need 6 SIDRA projects
(3) As you can see there is a lot of turning movements needing to be generated.
(4) If we did not automate this, we would have to transfer the turning movements manually




Assigned Network

Travel demand: Landuse_0 AM

Output file

Emme 

SIDRA

Epping_2019_2026_am_landuse0.SIP8
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Emme

Same Emme network

Different land use

Same SIDRA network
Different turning movements

Assigned NetworkAssigned Network
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This project has multiple travel demands for the different land uses. 
But all requiring the same EMME network. 
Therefore, using repetition the project can be completed. 
In general, the same SIDRA networks with different turning movements.



WHAT’S BEHIND THE SCREEN?



Messy – but automated
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SIDRA held an API workshop in Melbourne last year.
In the Melbourne workshop, Paul described how
(1) Emme API was used to write a text file
(2) The SIDRA API Excel Workbook read that text file and updated the SIDRA turns
Those were there at the workshop, saw that is was a (3) bit messy, but at least it was quicker than entering the data manually. At the workshop SIDRA Solutions demonstrated their Python API. I used the Python API for this work.
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Same logic applies to the other legs

SIDRA API Python code

What’s behind the Screen?
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The SIDRA Technical support provided us with a sample Python script
(1) The basis of the turns is simple - we can see here a typical SIDRA intersection, and the compass directions coded
(2) (3) This makes it easy to code all the turning movements (4) (5) (6) (7) (8)



IN EMME



The X and Y coordinates of the “from node” 
relative to the X and Y coordinates of the 
intersection is used to determine the approach 
direction (0, 2, 4, or 6)

The same logic is used to determine the 
departure direction (0, 2, 4, 6) 

This project only used “auto” volumes. 

In Emme
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Going to the Emme API script we now must determine the movement direction
(1) We can do this from the approach – and departure – nodes using the X and Y coordinates



EMME OUTPUT
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1’s indicate light vehicles only 

Snippet of output file: name of Site, approach direction, departure direction, light volume
heavy volume – not used in this project
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Emme Output
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This is a snippet of an Emme output file
We can see the (1) SIDRA site name, (2) the “from” and “To” direction, (4) turning volume and (5) transport mode, i.e. light or heavy.
For more details on the writing of the Emme file please see Paul. If Paul could stand up and give us a wave.
Thanks.



EXAMPLE



“Separate” is in 
“Volume Data Method”

Set the “light” volumes in 
this case to 0 and “heavy” 
volumes to 0

Example
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Here I reset all the light volume to 0 and heavy volumes to 0. (1) Make sure, “Separate” is selected in “Volume Data Method” as shown here.
Close SIDRA, it gets confused when you have the code running and having it open at the same time.
Next, Run the Program and cross your fingers.
Open the Project and check the values. 



All light vehicle volumes have been 
changed from 0 to a different number

Example

Presenter
Presentation Notes
Yay the values are correct.



CHECK IF IT WORKED



Expect max diff = 2

Check large numbers

Check to see if it worked
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Use the Midblock Flows button to determine the differences between the intersections
Because it comes from an assigned network, and if all the intersections are connected, there can only be rounding off errors
Say, one value is rounded up, and the other is rounded down, (1) there is a maximum difference of 2
(2) If there are larger differences, then there is an issue
Either there is an intersection in the Emme network, which is not in the SIDRA network (3) (as is the cases here) or there is a bigger issue at hand.



PYTHON CODE ITSELF
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Emme Notebook

Install
Instructions

There is also plenty of material online to help 
install all of the required modules to Python

Python Code Itself
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For those who have a coding background, the code has a few changes that can be made using Emme Notebook/Python script.
(1) Firstly, note the install instruction, we installed it on the portable easily, but we had some difficulties installing on the main computer. I spent some time getting to the bottom of that. To get the code to run there needs to be a few scripts to be installed, all of the required modules can be achieved through SIDRA and by pip installs. 
Please follow up with SIDRA. They have the details.
(2) However, there is plenty of online resources available to install the required modules and files



SIDRA
Project Files

Emme 
Output Files

Inputs into the code and possible adjustments

Python Code Itself
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Secondly, there are various places that changes can be made to the code itself.
These include:
- Location of Files ((1) Emme Output and (2) Sidra) can be changed here
- Number of Pedestrians is the default value, since Emme does not use them in its modelling



3 POSSIBLE AREAS TO CHECK



Emme node correctly identified

3 Possible Areas to Check
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A simple case, of a wrong Emme node number 
(1) Obviously, if this happens, there will be very different volumes (2)



# required intersections -------------------------------------------
required_intersections = ["10940", "31013", 

"31014", "15610", 
"10939", "11336",
"11706", "30039", 
"30049", "14185", 
"11707", "23596",
"31031", 
"10940", "15610",
"10939", "11706", 
"14185", "11707"]

# --------------------------------------------------------------------------

# SIDRA Intersection names --------------------------------------------------------------------------------------------------------
intersection_names = ["Carlingford_Rd_Midson_Rd" + "_" + time, "Carlingford_Rd_Kent_St" + "_" + time,

"Carlingford_Rd_Cliff_Rd" + "_" + time, "Carlingford_Rd_Ray_St" + "_" + time,
"Carlingford_Rd_Beecroft_Rd" + "_" + time, "Beecroft_Rd_High_St" + "_" + time,
"Epping_Rd_Blaxland_Rd" + "_" + time, "Epping_Rd_Smith_St" + "_" + time, 
"Epping_Rd_Forrest_Grove" + "_" + time, "Epping_Rd_Essex_St" + "_" + time, 
"Epping_Rd_Pembroke_St" + "_" + time, "Blaxland_Rd_Maida_Rd" + "_" + time,
"Beecroft_Rd_High_St_on_ramp" + "_" + time,
"Carlingford_Midson_signals_only", "Carlingford_Rd_Ray_St_signals_only",
"Carlingford_Rd_Beecroft_Rd_signals_only", "Epping_Rd_Blaxland_Rd_signals_only",
"Epping_Rd_Essex_St_signals_only", "Epping_Rd_Pembroke_St_signals_only"]

# ------------------------------------------------------------------------------------------------------------------------------------

3 Possible Areas to Check
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In the Emme code, (1) the node or intersection, is given a corresponding Site name
(3) It is possible that the Emme Site name is not the same as the SIDRA Site name
(4) I have taken the convention of using “_” instead of spaces
I have found that such a naming convention eliminates many of these issues.
Because of the way the program is written “,” and “new lines” CANNOT be used in naming of the file.
In this case, I built in the time redundancy in the site name – this is not necessary – but it was good for testing



Double Check the 0’s

Correct Value

3 Possible Areas to Check
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If you have problems, check the output files and SIDRA files for issues. (1) If you see “0’s” or red lines double check them as SIDRA won’t process. This means a value is missing in the input file. (2) Because of:
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Schematic Essex Street Intersection

3 Possible Areas to Check
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For example, Epping Road and Essex Street intersection, (1) if we were to draw the diagonals to separate the directions, (2) we can have a simple system to determine the approach and departure legs.
The difficulty comes if a point falls on the diagonal or in another area for example, (3) (Point A). As you can see we ran into problems because it falls in the 4’s Approach and Departure Leg instead of 2’s. Therefore we had to create a (4) “dummy” node (Point B) to make sure it was outputting “2” Approach and Departure Leg instead of “4”. 



SHORTFALLS



Execute this 
network

Generate this 
report

Process Network must be run after 
movements have been updated

No Script to run special reports such as EMM

SIDRA Network needs to be built manually, 
i.e. Lane Geometry

Shortfalls
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Process Network must run after movements have been updated
(1) No script to run special reports
(2) SIDRA Network must be built manually, i.e. using Lane Geometry, however, if the network is the same as in our case and the volumes are different it is possible to copy over the Sidra files



POSSIBILITIES



Possibilities
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You can easily test different options at the push of a button (1) for example a leg removal from an intersection



Assigned Network

Same Land Use

Output file
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Output file
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Emme Emme

Output file
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Emme

Different Emme network

Different SIDRA networks
Same travel demand

Possibilities

Same Land Use

Assigned NetworkAssigned Network

Same Land Use

Presenter
Presentation Notes
Or another example, testing different Emme files with the same land uses. They must have their equivalent SIDRA file though and share the same land use as seen here visually



Mainly, you can recalculate volumes for 
every site in the network at the push of a 
button:

The Epping Network has:
- 13 intersections
- Approx. 12 movements per intersection
- 3 Landuses
- AM and PM

13 x 12 x 3 x 2
All needing to be manually put into SIDRA

Possibilities
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But mainly you can recalculate volumes for every site in the network at the push of a button.
(1) For example, The Epping Model has:
(2) Approximately, 12 movements per intersection
(3) 12 intersections in model
(4) 3 Landuses
(5) AM and PM
This equals (6) a big number
(7) This is number of manual inputs into SIDRA but instead now can done at the click of a button.



QUESTIONS ?
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Thanks Again INRO and SIDRA.
Questions?
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