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I. Executive Summary 
 
A. Research Group Activities (AY 2019-2020) 
1. Affiliated Personnel as of December 2020 

PhD Faculty: 6  
Student Members: 53 

PhD Physics (7) 
MS Physics (15) 
BS Applied Physics/Physics  (31) 

 
2. Graduates with Dissertation or Thesis Research Conducted in IPL  

PhD Physics: 3  
MS Physics: 1 
BS Applied Physics/Physics: 21 

  
B. Research Highlights: Peer-Reviewed Technical Publications 
1. SCI and SCOPUS Indexed Journals: 4 
2. Philippine-based Journals (Indexed in SCI and/or SCOPUS): 5 
3. International conference presentations (with full paper in conference proceedings): 0 
4. International conference presentations (without full paper): 0 
5. Local conference presentations: with full paper): 30 
6. Chapters in books: 0 
7. Patents: 0 
8. NIP funded projects: 6 
9. Non-NIP funded projects: 6 
10. Major equipment acquired/upgraded: 0 
11. Research travels abroad (Outbound): 0 
12. Visiting researchers: 0 
13. MoAs entered with local or foreign institutions and other external collaborators: 0 

 



 2 

C. Extension Work Highlights 
1. Extension Work Activities: 1 
2. Research Interns/OJT’s (Non-NIP), for trainings held at NIP: 0 
D. Main Challenges Encountered and Proposed Solutions 

 
E. Awards or Accreditations Received/Positions of Responsibility Held and Other 

Accomplishments 
1. National awards or accreditations received, positions of responsibility held: 5 
2. International awards or accreditations received, positions of responsibility held: 0 
3. Other accomplishments: 0 
 
II.  Technical Report 
 
A. Research Group Activities 
 
The Instrumentation Physics Laboratory (IPL) aims to provide all qualified PhD, MS and BS 
students of the National Institute of Physics (NIP) with an enabling and nurturing 
environment that allows them to pursue their research projects successfully in fulfillment of 
their dissertation/thesis degree requirement.  
 
Each IPL student-member is assigned an IPL PhD thesis supervisor who will direct his or her 
thesis research and guide his/her steady development as a young scientist.  To become a 
student-member of IPL an applicant must be a bonafide NIP student during the time of 
application and he or she must successfully complete an in-house application process. 
 
The IPL has consistently presented and published the research results of its faculty and 
students in technical conferences and peer-reviewed scientific journals over the years since 
the late 1980’s. Its student-alumni are now occupying critical research and managerial 
positions in the academic and research institutions in the public and private sector all over the 
world. 
 
B. Organization - Members as of December 2020 
  
B.1.  PhD Faculty (6) 
 
Professors: Caesar Saloma, Maricor Soriano, Giovanni Tapang, May Lim 
Associate Professor: Johnrob Bantang 
Assistant Professor: Ritz Ann Aguilar 
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B.2.  Students  

• PhD Physics (7) 
 
Jamika Ann Roque, Louie Rubio, Christian Valgomera, Chester Balingit, Damian Dailisan, 
Wynn Improso, Gerold Pedelmonte 
 
• MS Physics (15) 

MS2 (7) 
Wilbur Galarion, Anthony Paul Fox, Jan Parvin Zoluaga, Ivan Fenis, Joshua Abuel, Kristen 
Joyce Cervantes, Mark Jeremy Narag 
 
MS1 (8) 
Reinier Xander Ramos, Rian Fritz Jalandoni, Matthew Joseph Banaag, Kenneth Leo, Rene 
Principe Jr., Adrielle Cusi, Jobeth Martecio, Patricia Pangilinan 
 
• BS Applied Physics/Physics Students (31) 
 
BS5 (11) 
Kit Guial, Jona Vistal, Raymond Luke Rebong, Stephanie Anne Vergara, Kelvin Bartilad, 
Rafael Bagood, Charles Louie Fernan, Maria Tisha Bagasala,d Sarakiel Rayco, Jemima Bian 
Anila, Jireh Vera Cruz 
 
BS4 (2) 
Beatriz Movido, Karl Aleta 
 
BS3 (18) 
Jocam Camara, Christian Magsigay, Martin Recentes, Chae Malipol, Julia Esteibar, Bret 
Ordono, Andrea Castro, Carl Valdellon, Mariau Beltran, Olyn Desabelle, Elmo Jose, Mark 
Badua, Sean Roxas, Earl Crusina, Jano Peria, Reignel Pangilinan, Julliana Ching, John Urbi 
 
• Research Collaborators (6) 
 
Dr. Atchong Hilario (DOST Project Researcher with Dr Soriano) 
Dr Andrew Banas (DOST Project Researcher with Dr Soriano)  
Dr Cynthia Palmes-Saloma (PGC and NIMBB) 
Dr. Ranzivelle Marianne Roxas-Villanueva (UPLB) 
Dr. Marissa G. Pastor (USC) 
Dr. Rene C. Batac (DLSU) 
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Table 1.  IPL Membership as of December 2020: 
 

Membership Type Category Number 

PhD Faculty   6 
Students BS3 18 

  BS4 2 
  BS5 11 
  MS1 8 
  MS2 7 
  PhD1 2 
  PhD2 2 
  PhD3 0 
  PhD+ 1 
  PhD++ 2 
  Total 59 

 
 
C.  Successful Mentoring 
 
Table 2.  PhD, MS and BS Graduates 
 

Program Name Thesis Title Adviser(s) 

PhD Physics Ritz Ann 
Aguilar 

Adaptive Methods for Fourier Ghost Imaging 
Development and Applications 

Dr Soriano 
(MS) 

PhD Physics Alfred Abella Eulerian Vorticity On and Beneath Surface Waves 
Generated at the Liquid-Gas Interface 

MS 

PhD Physics Maria Teresa 
Pulido 

The Local Acceptance Model : A Comprehensive Tool 
to Study Collective Decision-Making in Complex 
Networks 

Dr Saloma 
(CS) 

MS Physics Jesli Joshua 
Santiago 

Self-Organized  Criticality in an Hourglass CS 

BS Applied 
Physics 

Adrielle Theresa 
Cusi 

Brownian motion diffusion coefficient measurement 
accuracy and precision via single particle tracking 
method 

CS, Dr 
Tapang (GT) 

 Alec Kevin 
Rigonan 

Effect of reallocated levies on the wealth inequality 
through time of an agent-based population in a small-
world network system 

CS 

 Matthew Joseph 
Banaag 

Statistical dynamics of a thin-layer granular system 
confined in a horizontally vibrated box 

Dr Bantang 
(JB) 

 Rian Fritz 
Jalandoni 

Mechanical model of cancer cells in 2D confined 
continuous space 

JB 

 Samantha Ruth 
Lahoz 

Spiking dynamics in a Wilson-Cowan model of 
neuronal populations 

JB 

 Jose Nazareno 
Gabriel 
Macalintal 

Interacting extended Bak-Sneppen evolutionary model 
for RNA virus epidemics 

JB 

 Chris Dion 
Bautista 

Reversible photowriting using polyanthracene in visible 
light 

GT 
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 Daniella 
Hernandez 

Underwater acoustic characterization of electret 
hydrophone with speaker as sound source  

GT 

 Emil Joseph 
Mateo 

Performance of multi-radio wireless sensor network on 
distributed environmental sensing 

GT 

 Paolo Rafael 
Mawis 

Overcoming limited phase range by successive 
modulation with two transmissive SLMs 

GT 

 Eric Joshua 
Vincent Reyes 

Performance comparison of galvanometer scanners and 
spatial light modulators in photolithography 

GT 

 Patricia 
Pangilinan 

A modified Gerchberg-Saxton algorithm for phase 
retrieval in lensless optical systems 

GT 

 Creo Baylon Pitch control for a towed underwater pipe platform with 
rise and dive functions 

MS 

 Kenneth 
Domingo 

Compressive sensing: Applications from 1-D to N-D MS 

 Kyngzer-Rem 
Vargas 

Fourier transform profilometry of travelling surface 
waves 

MS 

 Lou Josef Tan Pose estimation and action recognition of basketball 
players using machine learning techniques 

MS 

 Rene L. 
Principe  

Color error tendencies in spectral super-resolution MS 

 Andrea Rica 
Advincula 

Fluid mechanics experiments using commercial off-the-
shelf components 

MS 

 Crizzia Mielle 
De Castro 

Extracting Philippine voting patterns through 
hyperspectral unmixing 

Dr. Lim 
(ML) 

 Charles Jason 
Diaz 

Relating urbanization to convexity and transport 
channels using remote sensing data 

ML 

 Kenneth Leo Designing a resilient autonomous convection-driven 
Brownian bug network 

ML 

 
 
 
Table 3.  Summary of Graduates in 2020 
 

Degree Program 2nd Sem AY 2019-
2020 

Midyear AY 2019-
2020 

Total 

PhD Physics 1 2 3 
MS Physics 1 0 1 
BS Applied Physics 21 0 21 
BS Physics 0 0 0 
Total 23 2 25 
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 D.  Research Highlights (publications/patents/research travels) 
 
D.1.  Publications in SCI-Indexed Journals (4) 

1. Abella, A.P., Soriano, M.N.  (2020). Measurement of Eulerian vorticity beneath 
rotating surface waves. Physica Scripta, 95(8). https://doi.org/10.1088/1402-
4896/aba056. 

2. Abella, A.P., Soriano, M.N. (2020). Spatio-Temporal Analysis of Surface Waves 
Generating Octupole Vortices in a Square Domain. J. Exp. Theor. Phys. 130 (3), 
Pages 452–462. https://doi.org/10.1134/S1063776120030085 

3. Dailisan, D.N., Lim, M.T. (2020). Crossover transitions in a bus-car mixed-traffic 
cellular automata model. Physica A: Statistical Mechanics and its Applications, 
557. https://doi.org/10.1016/j.physa.2020.124861 

4. Pulido, M.T., Saloma, C.A. (2020). Local acceptance and emergence of consensus 
in a heterogeneous small-world network of agents with and without memory. 
https://doi.org/10.1016/j.physa.2019.123851 
 

D.2.  Other publications in SCOPUS-Indexed journals (5) 
5. Saloma C.A. (2020). Positional Fitness. Philipp. J. Sci 149-1  
6. Saloma C.A. (2020). The COVID-19 Pandemic and the Readiness of Nations. 

Philipp. J. Sci 149-2  
7. Saloma C.A. (2020). Journal Status Report 2020, Philipp. J. Sci 149-3  
8. Saloma C.A. (2020). Expanding the Pool of STEM PhD Supervisors, Philipp. J. Sci 

149-4  
9. Tiongson, J.A., Aganda, K.C., Bruzon, D.V., Guevara, A.P., Basilia, B.A., 

Tapang, G.A., Martinez, I.S. (2020) Exploring the corrosion inhibition capability 
of FAP-based ionic liquids on stainless steel. https://doi.org/10.1098/rsos.200580 

 
D.3.  International conference presentations (with full paper in print proceedings): 0 
D.4.  International conference presentations (without full paper): 0 
D.5.  Conference presentations with full paper in conference proceedings: 30 
 

1. Dailisan, D. and Lim M.T. Simultaneous identification of transportation-deficient 
zones and transit hubs through Origin-Destination and Boarding-Alighting 
surveys. Proc 38th Samahang Pisika ng Pilipinas Physics Conference (online), 19-
23 October 2020. 

2. Rubio, L.J, Perez, R., and Lim M.T. Intracity bus trip dynamics using GPS data. 
Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

3. Fenis, I.M., Dailisan, D., and Lim, M.T. Traffic dynamics of multiple paired U-
turn slots. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

4. Fox, A.N. and Saloma, C.A. Axial response in semiconductor laser confocal 
interferometric microscope under full optical feedback. Proc 38th SPP Physics 
Conference, 19-23 Oct 2020. 

5. Pedemonte, G. and Lim M.T. Analysis of social network formation of students in 
a classroom. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 
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6. De Castro, C. and Lim M.T. Extracting voting patterns across three Philippine 
senate elections using hyperspectral unmixing. Proc 38th SPP Physics Conference, 
19-23 Oct 2020. 

7. Diaz, C. and Lim M.T. Co-occurrence analysis of waterway access, transport 
proximity, and urbanization. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

8. Fernan, C. and Bantang J.Y. Kinematics of a developing internet subscription 
service. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

9. Pulido, M. and Saloma C.A. Emergence of multi-scale consensus in Watts-
Strogatz networks using the local acceptance model. Proc 38th SPP Physics 
Conference, 19-23 Oct 2020. 

10. Ramos, R. and Bantang J.Y. Verhulst and bifurcation analyses of a neuronal 
network on an outer-totalistic toroidal cellular automata. Proc 38th SPP Physics 
Conference, 19-23 Oct 2020. 

11. Tan, L. and Soriano M.N. A pose-based action recognition machine learning 
framework for basketball analytics. Proc 38th SPP Physics Conference, 19-23 Oct 
2020. 

12. Mateo, J. and Tapang G.A. Acquisition of temperature and humidity using multi-
radio wireless sensor network. Proc 38th SPP Physics Conference, 19-23 Oct 
2020. 

13. Cusi, A., Improso, W., Tapang, G.A., Saloma, C.A. Measurement of the Brownian 
motion diffusion coefficient: Displacement-distribution versus mean-squared-
displacement trajectory technique. Proc 38th SPP Physics Conference, 19-23 Oct 
2020. 

14. Hernandez, D. and Tapang, G.A. Underwater acoustic characterization of electret 
hydrophone with speaker as sound source. Proc 38th SPP Physics Conference, 19-
23 Oct 2020. 

15. Pangilinan, P., Improso, W., and Tapang, G.A. Using the angular spectrum 
method and Fresnel transform as kernels in a modified Gerchberg-Saxton 
algorithm. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

16. Advincula, A., Abella, A., Soriano, M.N. Fluid mechanics experiments using 
commercial off-the-shelf components. Proc 38th SPP Physics Conference, 19-23 
Oct 2020. 

17. Baylon, C. and Soriano, M.N. Pitch control simulation for underwater pipe 
platform with rise and dive functions. Proc 38th SPP Physics Conference, 19-23 
Oct 2020. 

18. Jalandoni, R. and Bantang J.Y. In silico study of stress distribution in a tissue 
surrounding a cancer growth using Centroidal Voronoi Tessellations. Proc of the 
38th SPP Physics Conference, 19-23 Oct 2020. 

19. Lahoz, S. and Bantang J.Y. Critical exponents of neuronal avalanches in a 
stochastic model of Wilson-Cowan neuronal populations. Proc 38th SPP Physics 
Conference, 19-23 Oct 2020. 

20. Leo, K. and Lim, M.T. Designing a self-sustaining Brownian bug network Proc 
38th SPP Physics Conference, 19-23 Oct 2020. 

21. Martecio, J. and Bantang J.Y. Effect of noise and particle density in the dynamic 
network formed by Vicsek model of swarming mobile agents. Proc 38th SPP 
Physics Conference, 19-23 Oct 2020. 
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22. Reyes, E., Improso, W., and Tapang G.A. Comparison of single focus and dual 
foci scanning in single-photon photopolymerization. Proc 38th SPP Physics 
Conference, 19-23 Oct 2020. 

23. Domingo, K. and Soriano, M.N. Compressively sampled speech: How good is the 
recovery. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

24. Principe, R. and Soriano M.N. Color error tendencies in spectral super-resolution. 
Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

25. Banaag, M. and Bantang J.Y. Excitation of a conserved lattice gas model as a 
possible toy model for granular systems. Proc 38th SPP Physics Conference, 19-23 
Oct 2020. 

26. Macalintal, J. and Bantang J.Y. Dynamics of an interacting Bak-Sneppen model 
system. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

27. Balingit, A. and Lim, M.T. Trade-offs in local traffic signal control algorithms on 
a grid network. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

28. Novabos, N., Madalipay, J., Hilario, P., and Soriano, M. A motion-free 
pushbroom scanner testing platform. Proc 38th SPP Physics Conference, 19-23 
Oct 2020. 

29. Aguinaldo, R.A.S., Lofamia, M.C.P., Maestro, M.A.M., Ba√±as, A.R.M. and 
Soriano, M.N. 2020. Modulation transfer function of a scanning hyperspectral 
imager. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

30.  Alampay, M.J.P., Chua, J.E., Aguinaldo, R.A.S., Ba√±as, A.R.M. and Soriano, 
M. 2020. A portable image scanning platform based on a rotating mirror 
mechanism. Proc 38th SPP Physics Conference, 19-23 Oct 2020. 

 
D.5. Book Chapter (0) 
D.6.  Patents (0) 
D.7.  NIP Funded Projects (6) 
 
Each IPL PhD faculty was awarded a one-year research project by the NIP in 2020. 
 
D.8.  Non-NIP Funded Projects (6) 

1. Optical Payload Technology In-depth Knowledge Acquisition and Localization 
(OPTIKAL). Project under the STAMINA4SPACE Program DOST-GIA 2018-
2021 (Project Leader: Dr Soriano).  

2. Data Analytics for Research and Education (DARE) Project 2: Design and 
analysis of algorithms CHED PCARI IIID-2016-006 (Project Leader: Dr Lim).  

3.    Generalized Automated Microfluidics and Micro-actuator Assembly (GAMMA) 
PCIEERD 2018-2020 (Project Leader: Dr Tapang).  

4. CATFish: A Modular, Mini-Autonomous Underwater Vehicle System 
(CATFISH) PCIEERD 2018-2020 (Project Leader: Dr Tapang). 

5. Microfluidic Diagnostic Assay (MiDAs) under the Field Integrated Novel 
Diagnostics for Flaviviruses (FIND-Flaviviruses) Program of PCHRD 2019-2021 
(Project Leader: Dr Tapang).   

6. Standards and Testing Automated Modular Platform (STAMP) PCIEERD 2016-
2020 (Project Leader: Dr Tapang). 
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D.9.  Major Equipment Acquired/Upgraded (0) 
D.10.  Research Travels Abroad (Outbound) (0)  
D.11.  Visiting Researchers (0) 
D.12.  MoAs entered into with local or foreign institutions and other external 
collaborators (0) 
 
E. Extension Work Highlights  
 
Caesar Saloma (2011 – present) 
Editor-in-Chief 
Philippine Journal of Science 
Publisher: Department of Science and Technology 
www.philjournalsci.gov.ph 
 
Maricor Soriano (2016 - present) 
Technical Panel in Photonics 
DOST-PCIEERD 
 
May Lim 
Academic Editor 
Complexity  
www.hindawi.com/journals/complexity/editors 
 
 
F. Main Challenges Encountered and Proposed Solutions 

 
The primary challenge of IPL in 2021 will be the successful design, formulation and approval 
of a PhD Applied Physics program in the National Institute of Physics that is suitable and 
appropriate for the outlook, mindset and technical training that has been developed and 
acquired by a BS graduate of IPL. 
 
Such a PhD program is urgent long overdue.  The BS Applied Physics program produced its 
first batch of graduates in AY 1985-1986 and the program has been its the main producer of 
BS graduates in NIP since AY 2005-2006 (see Figure 1).   
 
The offering of a PhD Applied Physics Program is key to accomplishing the strategic goal of 
producing more PhD graduates from NIP. Since AY 2005-2006, the NIP has produced only 
one (1) PhD Physics graduate for every 8.6 BS  and 4.03 MS graduates, respectively. 
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Figure 1.  BS Applied Physics and BS Physics graduates produced by NIP per year since AY 1985-1986. 
Also indicated are the names of the corresponding NIP Directors during the periods of reckoning.  The NIP 
was established in 1983 as an institutional evolution of the Department of Physics of UP Diliman. 
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F. Awards or Accreditations Received / Positions of Responsibility Held  
 

1. Dr. Tapang, Dean, College of Science, UP Diliman  
2. Dr. Bantang, Director, Computational Science Research Center, College of Science 
3. Dr. Lim, Deputy Director for Research and Extension, NIP 
4. Dr. Saloma, Editor-in-Chief, Philippine Journal of Science 
5. Dr Aguilar, Chair, General Physics Committee, National Institute of Physics  
 
III. Photos, ISI/SCI Publications and Other Appendices  
 

 

  
 

Figure 2.  IPL PhD Faculty (left to right): C. Saloma, M. Soriano, M. Lim, G. Tapang, J. Bantang and 
RA Aguilar 

 
 

 
Figure 3.  New BS Student Members of IPL who joined in August 2020.  
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