Data Analytics for Research
and Education (DARE)

Proj 2: Design and analysis of algorithms
2afs \ay T, Lim

National Institute of Physics, UP Diliman

Fundina agencyv: _

TSSP ITS Forum
25 October 2019

Q ySAW| PHILIPPINE-CALIFORNIA
: ADVANCED RESEARCH INSTITUTES




Proj 2: Analyze, model
and predict

Computational physics {



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
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Modeling the residential distribution of
enrolled students to assess boundary-
induced disparities in public school access
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Evaluate access using school location and enrolment

Check for
’ updates

6 OPENACCESS

Citation: Rubio LJM, Dailisan DN, Osorio MJP,
David CC, Lim MT (2019) Modeling the residential
distribution of enrolled students to assess
boundary-induced disparities in public school
access. PLoS ONE 14(10): e0222766. https:/doi.
org/10.1371/journal.pone 0222766

Abstract

Given school enroliments but in the absence of a student residence census, we present a
gravity-like model to infer the residential distribution of enrolled students across various
administrative units. Multi-scale analysis of the effects of aggregation across different
administrative levels allows for the identification of administrative units with sub-optimally
located schools and highlights the challenges in allocating resources. Using this method, we
verify that the current scheme of free cross-enrollment across administrative boundaries is
needed in achieving universal education in the Philippines.



Perform origin-destination inference

School enroliment and barangay population data

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

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 8

Dailisan, D. N., Rubio, L. J., Osorio, M. J., David, C., & Lim, M. (2018). Degree distributions of Origin-Destination matrices generated
DARE
students to assess boundary-induced disparities in public school access. PLoS ONE
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Agent-based modeling of lane discipline in heterogeneous @Cmssmrk
traffic

Damian N. Dailisan, May T. Lim"~
National Institute of Physics, University of the Philippines Diliman, 1101 Quezon City, Philippines

HIGHLIGHTS

e A modified Nagel-Schreckenberg model for heterogeneous traffic is proposed.
e Phase transition, from free flow to congested flow, depends on vehicle length.
e Lane change can benefit narrow vehicles, and is undesirable for wide vehicles.
e Lanediscipline breakdown may improve throughput at the cost of safety.

e A simple collision index is proposed.



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

With virtual lanes
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Ratio of throughput
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Virtual lanes can alleviate traffic jams.

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
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Vehicular traffic modeling with greedy lane-changing and
inordinate waiting

Damian N. Dailisan, May T. Lim
National Institute of Physics, University of the Philippines Diliman, 1101 Quezon City, Philippines

i

HIGHLIGHTS

e A modified NaSch traffic model is proposed with the addition of lane changing.

e The fraction of vehicles that change lanes move faster than those that do not.

e Increasing the fraction of lane changers has diminishing returns in the speed difference of vehicles.
e Phase transitions due to the value of slowdown probability are coupled with density.

e Slowdown transition is different from the density phase transition.



Bus-Pedestrian traffic model
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Bus-Pedestrian traffic model
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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

w

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.



Open Traffic Models (OTM)

- OTM is developed by Gabriel Gomes (UC Berkeley)

- OTM s 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



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



Traffic control

Study (first) using synthetic models

Eventually get to Manila conditions
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data@sidewalks




.

T © § (RSRE © Position, health,
' ' \ - | . .
' i environment tracking

|
-

. /
) 4
p '
|
n v
..—.—-—!.D/

C'PrGarcia’Aves

Measure distance

3:06
Total distance: 499.84 m (1,639.90 ft) 9/1 5/1 7, 3:06 PM
SantéWaria dell Steps/sec 2
Lavalable
Sec/meter 0.7
3:23 3:25 3:28 3:32 3:36 .

9/15/17, 3:23 PM 9/15/17, 3:25 PM 9/15/17, 3:28 PM 9/15/17, 3:32 PM 9/15/17, 3:36 PM Effort (|IV€) 89

% rH 65.10% rH 731 0% rH 0 60.28% rH

Effort (hour) 25
Past hr steps 1846
Distance, m 1369
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Proof-of-concept work funded by DOST- NAST
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Figure 2: Raw data for acceleration, ambient temperature, and relative humidity obtained from a sample commute.
Change of commute mode reflects in the sudden changes measured.

The “commuter experience”

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

23



10

08

06

04

0.2

Environmental
Comfort Score, E

0.0

10

08

06

04

Shakiness
Comfort Score, S

0.2

00

N

Cadence
Comfort Score, K

- 2 -
o
- -
-
-
.
- . - - * .
0 10 20 30 40 50

Time, t (min)

Commuter
Comfort Score, C

10

081

061

044

021

001

DWW OWO W 0O W oW 0O W OWO W O WwWh

L - » °
3 . . :
-
2 0 © %0 0

Time, t (min)

Figure 3: Comfort scores obtained from passing the measurements to the algorithm. The symbols above each
plot label the type of activity within the commute: “I”-idle, “W”-walk, “J”-jeepney, and “L”-LRT 2. The blue
circle and yellow circle correspond to an air conditioned setting and a non-air conditioned setting, respectively.

The “commuter experience”

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
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Moving forward: Edge inference (privacy-respecting algorithms)

/ Sensors
L8 Raw system
Jy = |:> information |:>
4 (e.g. video frames)

Processmg & Storage /

VS

Sensors
. » Edge devices
@ _ System states
y ) |:> Processing |:> (e.g. count = 24) |:>

Storage

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




Education / Extension



Do Tr Workshop

Good data vs. bad data:

IS this dataset useful?

A mini-workshop on transport data exploration &
visualization using Python

Speakers & Facilitators:
M. Lim, A.C. Balingit, D. Dallisan, L.d. Rubio, |. Fenis
National Institute of Physics, UP Diliman
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DoTr Workshop

maaiassia : s
Data Vlsuallzatlon

Damian Dailisan
DOTr workshop March 21, 2019
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