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Approach

• Use data to build models 

• Study interplay of behavior and system using microscopic 
traffic models 

• Perform scalable modeling using mesoscopic traffic models 

• Create tools when data is not available



Computing platform 
Reconfigurable cluster 
for academic research

Located at NIP, UP Diliman 
cloud@nip - 24/7/365 operation




DARE P2 Research Team @ NIP, UP Diliman

Project staff (5):  
M. Lim (PL)  
D. Dailisan  
A.C. Balingit 
L.J. Rubio 
I. Fenis 

Complemented by undergraduate researchers 

http://cxteam.liknayan.com 
The Complex Systems Team (CXTeam) is one of the research groups of 
the Instrumentation Physics Laboratory of the National Institute of Physics

http://cxteam.liknayan.com
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Evaluate access using school location and enrolment 



Perform origin-destination inference

Dailisan, D. N., Rubio, L. J., Osorio, M. J., David, C., & Lim, M. (2018). Degree distributions of Origin-Destination matrices generated 
from school and barangay population data. Proceedings of the Samahang Pisika ng Pilipinas 
Rubio, L. J. M., Dailisan, D. N., Osorio, M. J. P., David, C. C., & Lim, M. T. (2019).  Modeling the residential distribution of enrolled 
students to assess boundary-induced disparities in public school access. PLoS ONE 

School enrollment and barangay population data

OD matrix generation

The O-D inference scheme can be extended to 
establishments with available occupancy data.

8

school locations  
(size proportional to 
2013 population)
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• Study interplay of behavior and system using 
microscopic traffic models 

• Perform scalable modelling using mesoscopic traffic models 

• Create tools when data is not available



previous work



Why are there so many motorcycles? 
Why do some drivers repeatedly change lanes?

Virtual lanes can alleviate traffic jams. 

With virtual lanesWithout virtual lanes

 Cars

D. N. Dailisan and M. T. Lim. Agent-based modeling of lane discipline in heterogeneous traffic. 
Physica A (2016) DOI: 10.1016/j.physa.2016.03.104 11





Bus-Pedestrian traffic model

Dailisan, D. N., & Lim, M. T. (2019). Jamming transitions in a mixed traffic cellular automata 
model. Proceedings of the Samahang Pisika Ng Pilipinas, (June), 2–5. 

Fundamental Diagram

New fundamental diagram adapted  
to the Philippine context
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Bus-Pedestrian traffic model

Dailisan, D. N., & Lim, M. T. (2019). Jamming transitions in a mixed traffic cellular automata 
model. Proceedings of the Samahang Pisika Ng Pilipinas, (June), 2–5. 

Fundamental Diagram

1. New fundamental diagram adapted  to the Philippine context

2. Crossover transition points depend on arrival rates and density
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U-turn models

1. Dominant presence of turning cars over non-turning cars cause build-up 
and cascade of clogging to neighboring lanes


2. Clogging abruptly occurs at a U-turning cars threshold

Fenis, I. M., Dailisan, D. N., & Lim, M. T. (2019). Interplay of behavior and traffic dynamics in 
paired U-turn slots. Proceedings of the Samahang Pisika Ng Pilipinas. 15



Open Traffic Models (OTM)

• OTM is developed by Gabriel Gomes (UC Berkeley) 

• OTM is a traffic simulation platform that implements models 
and control algorithms as Java plugins. Three basic models 
are provided: the cell-transmission model, the two-queue 
(mesoscopic) model, and Newell's car-following model. 

• otm-tools-python. Python interface developed by Adrian 
Chester Balingit and Damian Dailisan (DARE Project 2) to 
expand the usage of OTM to Python programmers.

Create open source tools



Metro Manila network

• OSM [filtered: main roads]  
89,432 nodes 
240,023 edges 
25.25 km by 49.01 km 

• Static routing algorithm exercise
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• Use data to build models 

• Study interplay of behavior and system using microscopic 
traffic models 

• Perform scalable modeling using mesoscopic traffic 
models 

• Create tools when data is not available



Traffic control

19Balingit ACM, Dailisan DN and Lim MT (2019). Mesoscopic simulation of road networks with time biasing of signalized 
intersections. 37th Congress, Samahang Pisika ng Pilipinas. Tagbilaran City, Bohol

Study (first) using synthetic models 

Eventually get to Manila conditions
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data@sidewalks



Position, health, 
environment tracking

Gauging the difficulty of moving around
Proof-of-concept work funded by DOST- NAST
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L. Rizada, A.C. Balingit, M. Lim. Feasibility of a time-resolved index of commuter comfort. 
Proceedings of the Samahang Pisika ng Pilipinas 36th International Physics Conference. 6–9 June 
2018 SPP-2018-3D-02-3  

The “commuter experience”
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L. Rizada, A.C. Balingit, M. Lim. Feasibility of a time-resolved index of commuter comfort. 
Proceedings of the Samahang Pisika ng Pilipinas 36th International Physics Conference. 6–9 June 
2018 SPP-2018-3D-02-3  

The “commuter experience”



Moving forward: Edge inference (privacy-respecting algorithms)

Raw system 
information 

(e.g. video frames)

Sensors

Processing & Storage

System states 
(e.g. count = 24)

Sensors

Edge devices 

Processing

Storage

VS

Moving data processing algorithms to the edge addresses privacy 
concerns — detect, process, and send only minimal info 25



Education / Extension



Good data vs. bad data:  
Is this dataset useful?  
A mini-workshop on transport data exploration & 
visualization using Python

27

Speakers & Facilitators:  
M. Lim, A.C. Balingit, D. Dailisan, L.J. Rubio, I. Fenis 
National Institute of Physics, UP Diliman

DoTr Workshop



DoTr Workshop
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