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Why Faculty are Required to do
Research

To be able to
. Teach scientific inquiry to students

. Keep abreast with new scientific
developments

. Teach oneds own ma
parrot textbooks)

- Help solve important problems
. Generate new knowledge



Incentives

- Promotion points
- Publication awards
- Publish or perish



How do you know if your
research i1s good enough?

- PUBLISH

- In INTERNATIONAL journals
Blndexed by Thomson, Scopus, etc.



B u/d weo hawve n

- Anong wala?
BDOST, NRCP, WWF, NCCA, AAPT

- But then agai ne.

BYOU CAN DO RESEARCH ON A SHOE
STRING BUDGET!

BYou can use equipment around you.

BLocal iIssues are abundant sources of
data!



VIDEO & IMAGE PROCESSING
GROUP

University of the Philippines, Diliman

National Institute of Physics

Instrumentation Physics Lab

Video & Image Processing Group




Members

.1 PhD Group Leader (me)
. 5 Graduate students (1PhD, 4 MS)
. 8 BS App Physics students

. Graduated 2PhDs, 8MS, 22 BS Physics since
2001
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Research Areas

- Marine Signal and Image Processing
- Video Biomechanics
- Art Conservation



Video & Image Processing Group

- MARINE SIGNAL AND

IMAGE PROCESSING



Coral Reefs

N

N F Oor est o f
Habitat for small fish

Absorb impact of
waves

Sensitive to
environmental
changes
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Coral classification from video

J Groundtruth_videoframes

LC = living coral; DC = dead coral [white in color)
Alg = algae [includes DCA); RS = rubble or sand or rock

llc =] ILC _J

File

Choose Video | calituban12 | [LC __| e ~| |LC __'

Llc |
Image size reduced to I 05 % I
D:\LocalReeftMosaicshcalitubanl 2\calituban12_53.bmp - - - .
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CORAL-C

} CORAL-C (TM)
File About

OUTPUT

1 Select Reference Image File %C:\Dncuments and Settings'Loren M TusaraiMy Documents\MATLAB\ARRAS v} [ Browse ]

— Calibration Factors

2
along x| o025 |
y[ oz |

z| 232529 |

[ Restore Default VaIuesJ

Click on the Show Result button below to show the textured
map of the 3D coral reconstruction.

Check ta show figure panel on the right

3 Select Coral Image File ‘[C:\Documents and Settings'Loren M TusaraMy Documents'MATLABVARRAS v‘ [ Browse ]

4 Compute for 3D
5 Show Result

Advance Options

— Parameters
original image size: 1200-by-1600
reduced image size:

150-hy-200

set circumference of
reference cylinder (cm) | 2

Restore Default Values

CORAL-C (TM) Copyright 2010

— Figure Panel
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Field work experiment

Materials Needed:
AJnderwater Camera
AV C pipe wrapped
with patterned cloth.

Dive site: Lian, Batangas
Depth: 3m to 6m
Camera used: Canon D10 (12MP)
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Application to real coral samples

Base Quarter-
Circumference | Circumferen
(cm) ce (Arc
Length, cm)
1 5.3 3.9 33 34 12 13.1
Single measurement only. 15

Estimated uncertainty: +0.5cm



" SPECTRAL Kd i Image
spectrometry of seawater absorption

J=— STB7 Chl=0.022mg m™ 5
71— Crater Lake
4% - Smith and Baker \l, 'T\

.- Jerlovtype I 4.1

1 | I | 1
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AStaircaseo s e Meapuredabsorbance Published data (vorel et al.

Limnology & Oceanography 2007)



TEARDROP

OUTPUT
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5 May 2011

Balayan Bay

Bagalangit




Video stitching




Joint Field Work with Silliman
University Marine Lab

17™ OCTOBER 2011, APO ISLAND



Video Captured

Apo Island, Dumaguete
17 October 2011



Stitched Image




Papers

Marcos S., Soriano M., Saloma C., Classification of coral reef
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Express, Vol. 13 No. 22, 8766-71, 31 October 2005.

S. Marcos, L. David, E. Pefaflor, V. Ticzon, M. Soriano, Automatic
benthic counting of living and nonliving components in
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Video and Image Processing Group

VIDEO BIOMECHANICS



Front-view Gait Recognition
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Limb Immobility and Load
Carriage

(f)
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Papers

—J. Balista, M. Soriano, C. Saloma, Compact time-
Independent pattern representation of entire human gait
cycle for tracking of gait irregularities , Pattern
Recognition Letters 31(1): 20-27 (2010)

Soriano, Araullo, Saloma, Curve Spreads 1T A biometric

from front-view gait video, Pattern Recognition Letters, Vol.
25, pp 1595-1602, June (2004).



Video and Image Processing Group

- CULTURAL HERITAGE

CONSERVATION



Art Conservation

- Virtual cleaning
- 3D Imaging



Fernando Cueto Amorsolo (1892-

. First National Artist of
the Philippines

. Known for

Boll paintings of rural
scenes

Bportraits




ahatam
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Rice Planting, oil on canvas, 1922

From the UP Vargas Museum Collection




Painting Restoration

From Liverpool National Conservation
Centre



Previous Work

Various transformation
models

BLinear [1,2]

B Ageing Spectrum [3]
BQuadratic [1]
BWhite point [2]

[1] M. Barni, F. Bartolini, V. Cappellini, Image Processing for Virtual Restoration of Artworks, IEEE  Multimedia, pp 34-
37, 2000

[2] M. Pappas, I. Pitas, Digital Color Restoration of Old Paintings, IEEE Transactions On Image Processing, Vol. 9, No.
2, 2000.

[3] R. Berns, F. Imai, L. Taplin. Rej uv enatASuglay®e LlaiGeandé Jatte- 1884 using color and imaging
sci ence techni a8l ConmamitteseiOmGadnsenvatian nom 452-458 2005



_Novelty of the Study

Fernando Amorsolo
Malacanang by the Rive

1948 Oil on canvasboard.
33.0x45.7 cm.

Painting from the collection
of the UP Vargas Museum.




Digital Cleaning

Malacanang by the River
Fernando Amorsolo, 1948
Oil on Canvas



Results

Befor After

Befor After
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Spectral Measurement




Spectral Imaging

EER S ——

$100-$1000

Calibration

Software

Normalized Reflectance (a.u.)
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Color camera as spectral imager
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