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Using SIDRA API for Emme and Dynameq – Practical Example

Presenter
Presentation Notes
Hey Everyone, I’m Matthew van den Bos and I’m from Sydney. I’ll be covering how we Extract Emme Turning movements, Populate SIDRA projects with these Emme volume and transfer SIDRA’s green times, phases, turning movements and offsets to Dynameq.
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.
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This is the map of the study area. The SIDRA networks involves the (1) Hume Highway, (2) Newbridge Road and (3) Moorebank Av networks. It consists of 36 sites in total two of which are overlapping. The different networks have all been developed in different SIDRA programs.
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Dynameq
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This is part of the Emme network and turning movements are displayed a thicknesses. (1)
This is part of the Dynameq network.
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The process is in six stages.
Part 1. Write text files from the Assigned Moorebank EMME network and determine turning movements – this is done using the INRO API which uses Python 2.7 (1)
Part 2. The output is then run (2) using the SIDRA Python API which we 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. 
(3) Part 3. The SIDRA network is then run externally through Emme API. This will generate the green times necessary.
(4) Part 4. These green times and phase movements are exported using SIDRA’s API to a text file. 
(5) Part 5. These phase movements and green times are then exported using INRO API into Dynameq
Part 6. The Dynameq network is then run.




A “Typical” intersection A “Typical” intersection with “Typical Phases”

Background
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As you can see from our Typical SIDRA intersection in Moorebank network, that there are lots of turning movements and lots of phase movements needing to be generated.




What’s behind the screen?



Messy – but automated

What’s behind the Screen?
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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?

Presenter
Presentation Notes
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



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, 1, 2, 3, 4, 5, 6 or 7)

The same logic is used to determine the 
departure direction (0, 1, 2, 3, 4, 5, 6, 7) 

This project only used “auto” volumes. 
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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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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, (3) turning volume and (4) 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.

(5) This output file is then fed into the next program. This program zero sets all the volumes and then populates the SIDRA program with the given EMME volumes. 




IN SIDRA



In SIDRA
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The next step involves processing the network and checking to see if everything is correct and it runs smoothly. Let’s Run the Modules. This can be done through the API. (1). (2). Great now the network runs smoothly and no errors. The next step involves exporting the SIDRA phase movements and green times.




SIDRA OUTPUTS
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Green Times Phase Movements

SIDRA Output
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Run the next module given. It will produce 2 output files, the Green Times and the Phase Movements. The Green Times output file has (1) Network Name, (2) Site Name, (3) Node Number, (4) Total Number of Phases, (5) Phase Number and (6) Green Time. 

The Phase Movement output file has (7) Site Name, (8) Sequence Number, (9) Phase Number, (10) “To” and “From” Directions and (11) Movement Class.




IN DYNAMEQ



In Dynameq
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The next module will remove all the old phase movements from the required intersections. Then move the new phase movements and new green times found in the files into Dynameq and Run a DTA or “Dynamic Traffic Assignment” as well. Therefore, the transition from Emme to SIDRA to Dynameq is now completed.




CHECK IF IT WORKED



Expect max diff = 2

Check to see if it worked
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To check the volumes, 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.



Check to see if it worked
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To check the whole process, Run the Dynameq network and examine the results. If this does not run it will produce errors. 




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



Emme output files

SIDRA Project Files

Project 1

Project 2
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SIDRA Emme node numbers
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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
-  Since we have multiple projects, Project 1 (3), Project 2 (4) and Project 3 (5). (6) Intersection names and (7) EMME node numbers can be changed here.
- Please note the Number of Pedestrians is the default value of 50, since Emme and Dynameq does not use them in its modelling



4 POSSIBLE AREAS TO CHECK
SIDRA



Emme node correctly identified

4 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)



4 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.



Double Check the 0’s Correct Value

4 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)
This error happens because of:
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4 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 as seen here in red (2) and then draw another line between all the lines as seen here in black. (3) Then remove the original drawn diagonals (4) we form the 8-legged intersection. Now, we 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, (5) (Point A). As you can see, we ran into problems because it falls in the 3’s Approach and Departure Leg instead of 2’s. Therefore, we had to create a (6) “dummy” node (Point B) to make sure it was outputting “2” Approach and Departure Leg instead of “3”. 



4 Possible Areas to Check

(1) Run this First to find zeros in all sites

(2) Run this to confirm network
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Therefore, I suggest early on using SIDRA’s interface through the “Run all Sites” button as shown here over the (1) “Process Network” Button and the API. This is because, if “Process Network” finds one zero volume error it will stop straight away. Therefore, you must change this zero volume then re-run “Process Network” to find the next one. But if you use “Run All Sites” you will be able find all the zero volume errors straight away and be able to clean then up in one go. So therefore my recommendation is Populate and “Run All Sites” for a check then “Process Network” if successful. However, there are some errors that “Run All Sites” won’t pick up, but Process Network will so bare that in mind. 



5 POSSIBLE AREAS TO CHECK
DYNAMEQ



5 Possible Areas to Check

Variable Phases not ticked

Presenter
Presentation Notes
There could also be an issue in transferring green times. If you have variable phases in a network. The green times may not exist for that phase. If this occurs when transferring to Dynameq it will produce too many phases. I suggest removing variable phases completely to avoid this issue. If you would like double check with SIDRA which ones are removed for that volume and remove that phase manually.




Moorebank Avenue – M5 Intersection

5 Possible Areas to Check
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This network has intersections which are not in the “typical” north, south, east or west direction. It has included North East, North West, South East and South West legs.
This has changed the dynamic of the situation. There are 8 legs instead of 4 making it more difficult.




Category
NB, NE, EB, SW,
SB, SE, WB, NW

Direction
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NE
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5 Possible Areas to Check
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The problem comes when moving phases from SIDRA to Dynameq as these movements need to have “Turn-IDs” in Dynameq. (1) These “Turn-IDs” consist of 2 parts the category (2) and the (3) direction. Category has 8 parts (4). That is NB, NW etc. (5). This is based on the “To” or approach. (6) Direction only has 4, i.e. Left, Through, Right and U-Turn. (7) This is based on the “From” or departure. 




Moorebank Avenue – M5 Intersection
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5 Possible Areas to Check

Hume Highway – M5 
Intersections

Hume Highway – M5 
After Adjustment
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The problem comes when you have, for example, the South or “0” to the North East Direction or “3”. Since Dynameq has “Turn-IDs”, the South to North East can be either a “NB-T” (Northbound Through) for the Hume Highway-M5 or “NB-R” (Northbound Right) for the Moorebank Avenue – M5. Both are correct for the same movement. We have gotten away with this as over the 3 networks this is the only movement that falls into this problem. (1) So we adjusted the Hume Highway-M5 like so. But the problem is that there are 4 Directions in Dynameq for 8 legs in SIDRA. 




Illustrative Purpose Intersection

0

2

34

0 -3 Movement could 
be either NB-T2 or 
NB-R2 in Dynameq

5 Possible Areas to Check
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The next issue is like the problem before, but you have the (1) 0 – 3 Movement as well as (2) 0 -2 Movement and (3) 0 - 4 Movement you have a problem (4). There could be 2 movements falling into the Right or Through Direction this changes the Dynameq Turn ID to “NB-L2” or “NB-T2”, which the program does not pick up. When this occurs, the phase movement will not exist in Dynameq. Then an error will be spit out of Dynameq if this occurs. So, bare this in mind and avoid it if it occurs. 




OffsetsCommon Node (1)

Common Node (1)

Common Node (2)

Common Node (2)

Note: All reference phases are the first phase

(1)

5 Possible Areas to Check
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Offsets for each intersection in the Dynameq network need to be manually calculated. These are calculated from SIDRA using the network results. This is difficult as manual calculations are required. This is because you cannot have a “reference” intersection already has an offset.  Therefore, since there are three networks but with two overlapping intersections One (1) and Two (2) (3). We calculated one intersection as the main intersection for two of the networks then and worked out the offsets from the other overlapping intersection (4) then used that value and (5) added that offset to the other sites in the network. This was then made positive and manually transferred to Dynameq. 




5 Possible Areas to Check
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If there are undetected turns in SIDRA, Dynameq will give warnings about this but this can be ignored as this will not affect the result. 




SHORTFALLS



Generate this 
report

No Script to run special reports such as EMM

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

Dynameq Turn IDs need to be careful

Offsets need to manually calculated

Shortfalls

Presenter
Presentation Notes
Default reports such as EMM cannot be constructed through the API
(1) Lane Geometry must be manually constructed
(2) Dynameq Turn ID’s need to be careful
(3) Unable to have an offset on the reference intersection in the network



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



Old Phases

Possibilities



New Phases

Possibilities
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Or another one where you can change phases in SIDRA and complete change the phases in Dynameq




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

Starting with Volumes:

The Moorebank Model has:
- Approx. 12 movements per intersection
- 36 intersections in 3 networks

12 x 36
All needing to be manually put into SIDRA

Possibilities
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But mainly you can recalculate volumes, green times and phase times for every site in the network at the push of a button.
(1) Starting with Volumes:
(2) The Moorebank Model has:
(3) Approximately, 12 movements per intersection
(4) 36 intersections in model built into 3 networks
This equals (5) a big number
(6) This is the number of Manual Inputs into SIDRA



Green Times:

The Moorebank Model has:
- Approx. 12 movements per intersection
- 36 intersections in 3 networks
- Approx. 3 Phases per Intersection

12 x 36 x 3
All needing to be manually put into Dynameq

Possibilities
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Green Times:
(1) The Model has:
(2) Approximately 12 movements per intersection
(3) 36 Intersections
(4) Approximately 3 Phases per intersection
This equals a big number
This is the number of Manual inputs into Dynameq



Phase Movements:

The Moorebank Model has:
- 12 Movements
- 36 intersections in 3 networks
- 3 Phases
- 4 Movements per phase

12 x 36
All needing to be manually put into Dynameq

Possibilities

x 3 x 4
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Phase Movements:
(1) The model has:
(2) 12 Movements
(3) 36 Intersections
(4) 3 Phases
(5) 4 Movements per Phase
This equals a big Number
Number of manual inputs into Dynameq



12 x 36

12 x 36 x 3

12 x 36 x 3 x 4

Volumes

Green Times

Phase Movements

Possibilities
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(7) This is the total number of manual inputs into SIDRA and Dynameq but instead now can done at the click of a button.
I don’t know about everyone in the room but I would rather spend my time actually modelling rather than doing manual inputs.




QUESTIONS ?
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Thanks Again INRO and SIDRA.
Questions?
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