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UNIVERSITY OF THE PHILIPPINES

e JAN 1852000
‘020 3F, Quezon Hall, Diliman, Quezon City
Ret. No.: g Tele/Fax: (632) 9264736, 9818500 local 2528 or 2529
Email: ovpaa@up.edu.ph

OFFICE OF THE VICE PRESIDENT'FOR ACADEMIC AFFAIRS

15 January 2020 r-——-———.»." saminyy
RECEIVE[)!

DANILO L. CONCEPCION DFECE OF IE MIGESIGEN]

President UNIVERNITY OF THE PHILIPPINES
University of the Philippines ! MTE__ AN 17.20Mm

!' ,';'”.‘MM
Dear President Concepeion: L sl

This is to recommend for approval the following curricular proposals of UP Diliman. These

proposals were approved by the UP Diliman University Council (see Annex 1).

A. College of Architecture
I, Bachelor in Landscape Architecture
B. College of Arts and Letters
. Bachelor of Arts (Speech Communication)
Bachelor of Arts (Art Studies: Philippine Arts)
Bachelor of Arts (Art Studies: Art History)
Bachelor of Arts (Art Studies: Interdisciplinary)
Bachelor of Arts (European Languages)
6. Bachelor of Arts (Theater Arts) ~
C. College of Education
1. Bachelor of Elementary Education
2. Bachelor of Secondary Education
D. College of Engineering
I. Bachelor of Science in Mining Engineering
Bachelor of Science in Materials Engineering
Bachelor of Science in Metallurgical Engineering
Bachelor of Science in Geodetic Engineering
Bachelor of Science in Computer Science
6. Bachelor of Science in Electrical Engineering
7. Bachelor of Science in Computer Engineering
8. Bachelor of Science in Electronics and Communications Engineering
9. Bachelor of Science in Industrial Engineering
10. Bachelor of Science in Mechanical Engineering
i, College of Fine Arts
. Bachelor of Fine Arts (Art Education)
F. College of Home Economics
I. Bachelor of Science in Family Life and Child Development
2. Bachelor of Science in Hotel, Restaurant and Institution Management
3. Bachelor of Science in Community Nutrition
G. College of Mass Communication
I. Bachelor of Arts in Journalism
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2. Bachelor of Arts in Communication Research
3. Bachelor of Arts in Film
4. Bachelor of Arts in Broadcast Communication
H. College of Music
l.- Bachelor in Music
L. College of Science
1. Bachelor of Science in Physics
2. Bachelor of Science in Applied Physics (Instrumentation Physics)
3. Bachelor of Science in Applied Physics (Materials Physics)
4. Bachelor of Science in Molecular Biology and Biotechnology
5. Bachelor of Science in Mathematics
6. Bachelor of Science in Biology
College of Social Sciences and Philosophy
1. Bachelor of Arts (Anthropology)
2. Bachelor of Arts (Linguistics)
3. Bachelor of Science (Geography)
4. Bachelor of Arts (History)
K. College of Social Work and Community Development
L. Bachelor of Science in Social Work
L. School of Library and Information Science
1. Bachelor in Library and Information Science
M. School of Statistics
1. Bachelor of Science (Statistics)

Truly yours,

Maria Cynthia gose Banzon Bautista
Vice President for Academic Affairs (,1/

APPRO ED




~ cl
i LN
28 | =
2u | =
52 | =9
{1-3ny-0¢ {-unp-61 suuauisug 1ondwo)) ur 2002104 JO JojRtdeyg e %Q
Q[-3nV-(0¢ gr-unf-6| SuL2UISUY [BOLIIDA[ Ul 20UALDS JO Iojaydey o 006 i
g1-dag-9 gI-unf-g[ 20uarog 121nduwoy) ut DU JO I0jayoey
61-d2s-61 61-unf-+7 61-1dy-/1 pasoxdde H)H, JuLI22UISUT JNAP0an) Ul UG JO Jo[aydeyg
-3ny-87 ng-¢ -3nV-8C 1-AON-9C Q[-AON-ST aaoxdde S
61-3ny-8C 61-Inf-¢l 61-80V-8C 81-AON-9C S1-AON-8C paac D+ [PISIN[[BIAJ U1 2902125 10 J0[0EE
61-ABN-L 61-924-81 SuuaaurSus] S[ELIR1RJA UT 20U JO Jo[ydeg
61-3nV-8T 6l-unf-y7 61-1dv-/1 paaoxdde HH SuuRauUISuL] SUTUIY UI 22U2S JO Io[aydeg
suLizaursuzg fo 252110
61-AON-1T 61-199S-Z uoneINPH AIRPU0IAS JO I0[2YORE]
¥ ol-Inf-S1 '
61-AON-1Z 6 _-.aum-m UOTIEONP AIRJUSIA[T JO I0[aoRy
¥ ol-Inf-Sl )
uonvonpz fo 2321100
81-3nv-(¢ sr-unf-61 (sUy 1219y 1) SUV JO 10[aydrg
2 61-d2S-61 61-deg-7 (saSen3ue ueadoinyg) sUy Jo I0[aydeg
{1-3ny-07 gl-unf-61 (Areurpdiosipaiu] :Sa1prug Uy) SUY Jo I0[aydeg
81-3nv-07 sl-unf-61 (A1015TH Uy :Salpru§ UY) SUY JO Iofayoeq
81-3ny-0z g[-unf-61 (suy 2urddifyg :Sa1prus UY) SUY Jo Jo[2yoeg
{1-3ny-0¢ gl-unf-g1 (uonesunuwuio) yo22adg) suy jo Io[aydeg
S42112°T puv sy fo a5ajjo)
81-3nv-6 81-AeN-8T 81-ARIN-6T 81-1dy-g| 2m2NYRIY 2dedspue] ut 1o0[aydeg
241221124 fo 353110
VVdAO ¥VvdAO VVdAO
0) jesodoad | juswasiopuyy 0} [esodoad JUAUWASIOpUY 0} jesodoad JUWISI0pUY resodo.g 1EmILLINg
PISIAL Y] JO on Pas1Aai Ay} Jo N Pas1AdL ay) jo on

uoISSIuqns ;¢

uoissnuqns ,,7

uorsSIuqns |

VVJAO 01 sfesodord pasiaal Jo woIssIgns pue Juatasiopua ) jo saiep pue sjesodord renouuma jo 1817 “[ Xauuy



Q[-dny-0T g-unf-61 SOISAUJ Ul 20UIIDS JO Jo[aorg
2212125 f0 232110
61-1P0-LI 81-AON-9C 8[-AON-6C pasoxdde ), JISNJA UL Jo[ayoey
aisngy fo asapo)
(wnmotumd
{10C pastaar 241 st jesodoid payoene ay |
61-3ny-¢ 61-INf-€1 "610T Y2IRJN § Uo 1u2pisalg 2 Aq pasoidde
seam (8107) [esodosd wnpnorund snotaaxd ay )
UOTBITUNUINIO) ISEOPROIY Ul SUTY JO JO[audeg]
R[-3nv-0¢ SI-unf-6l uijty ut Sy Jo Jofayoey
Q-3nV-0T QT-ABN-8C [[01B2S2Y UONEDIUNUWILIO)) UT SUIY JO I0[AdRE]
61-unf-fg SI-unf-61 WIST[EWINO Ul SHY JO I0[ayoeg
uonpdnu0?) sSopy fo 252110
QI-8ny-0¢ QI-ABRN-ST QI-ARIN-€T paaoidde H), UOTILINN ATTUNWLIO)) Ul 20U JO IO[AYORE]
e il ey waWaSeUR Ay UOININSU]
81-9nV-0¢ gr-unf-6l PUE JURINEISY ‘[R10F] Ul 2DUIIS JO I10[aydeg
di i S = "y 1awidoraAa(]
61-daS-6 61-424-81 SI-ony-¢€C ST-ABIN-8C PIIYY) PUE 2J1 AJIWE] UT 20U21IS JO 10[AYIEE
sa1w01027g awofy fo 252110
61-3ny-¢ 61 M-S (uonedNpy 1Y) Sy 2ul JO 10[aydey
SLI au1.f Jo 252710
Q[-any-¢| T-ABIN-8T 3ULIDQUIBUZ] [BOIUBYIAJA UI DU JO 10[aydeg
Q[-8ny-0¢ {I-unf-1 SULIAUIBUL] [RLISNPUT UT 20UADG JO 10[aydeg
S 1-Snv-nc anr- SuLR2uI3ug SUOEIIUNIWO,)
81-oNv-0¢t gr-unr6l PUE SOIUOIIDA[E] Ul DUIDS JO IO[YIRE]
VVdJdAO VVdAO VVdAO
0} [esodoxd | juawastopuy 0} [esodoad JuUdWASIOpUT] 0} [esodoad JUIWASIOPUT oSBT SRR
PasIAL ) JO on Pas1AdL Y] JO on PastAdL AY) JO on

uoissrugns F.m

uoIssiuqns ,,7

uoissiuqns |




JIIVEsyy
é&@
&

SI-80V-¢¢

S1-unf-6[

(sonsneIS) 22UA0G JO Jofatoeyg

Sousuvis fo j0oyos

8-3ny-¢]

BI-ABN-8T

20URI0S UONBULIOJU| PUB AIRIGIT Ul Io[ayorg

20U212§ uonVULIOfUT pun LuvqrY Jo 100YIS

81-30V-0T si-unf-6l SHOM [BIDO0S UI 90URIDS JO Io[aqoeyg
juawdojasaq
Quuenuuio) puv 310,44 120§ fo 2521100

61-unf-47 S I-Ke]N-8T (£1018TH) suy jo io[yoeg

Qr-dag-¢ {I-Unf-g] (Aydei5o0an) aouaidg jo 10aydRg

81-30V-+T S1-ABN-8T (sousmsury) suy jo 1opyseg

(1STYo210 [eul}
7 oo R[-3nV-0C QI-unf-g1 (ASojodompuy) suy jo io[agoeg
10 Juawaoeydar) 9 & . .
610 A [

{ydosonyg puv sadua1d§ (p1208 Jo 252110

81-3nv-0T QI-unf-g1 AZojorg u1 20u210g JO Iojaydeqg

{I-3ny-07 gr-unf-g| SOTIBWIRIRJA] UI 20U210§ JO Io[ayoeg

= g L= AZojouyalorg

81-onv-0¢ 81-AEIN-8C pue A50]01¢] IB[NOOJA] UL DUIDS JO IO[AYDOEE

Sl B (so15AY( STeUIRIBA)

81-eny-0¢ gr-unrel so1sAtq parjddy ur 2ou21dg jo 10[2yoRg

- — N (so154yd uoneUAWUNNSU])

BI-2ny0e SEMRL6T 2154y parjddy ur 20uaiog jo 10[aRg

VVdAO YVdJdAO YVdAO

03 [esodoad
PIsIAdL Y] jO
uoissiuqns ¢

JudWISIOpUy
an

0} [esodo.ad
PIsIAAL Y] JO
UoISSIUQNS ;.7

JUATWAS.IOPUT
20N

03 [esodoad
Pasiaal Ay} jo
uorssuuqns |

JUAWASIOPUT]

0N

[esodo.rg Ie[naLLm)




g Wit

20 August2018

Referred to :

VP Bautista

For Appropriate Action, please

UPDiliman Proposals

Ref. No. & Date Title Date Received/DTS
NOS.
Ref. No. MLT 18-427, | proposal for the Revision of the Bachelor of Science in 17August2018

dtd 16August2018

Mathematics Program (Appendix 2Z)

2018-0815-0011-8375

Ref. No. MLT 18-428,

dtd 16August2018

Proposal for the Revision of the Bachelor of Artsin
Communication Research Program (Appendix 1)

17August2018

2018-0815-0011-8376 |

Ref. No. MLT 18-429,

dtd 16August2018

Proposal for the Revision of the Bachelor of Science in Social
Work (Appendix Al)

17August2018
2018-0815-0011-8374

Ref. No. MLT 18-430,

dtd 16August2018

Proposal for the Revision of the Bachelor of Arts
(Anthropology) (Appendix NN)

17August2018
2018-0815-0011-8373

Ref. No. MLT 18-431,

dtd 16August2018

Propaosal for the Revision of the Bachelor of Science in
Molecular Biology Program (Appendix GG)

17August2018
2018-0815-0011-8372

Ref. No. MLT 18-432,

dtd 16August2018

Proposal for the Revision of the Bachelor of Science in Biology
(Appendix YY)

17August2018
2018-0815-0011-837Q

Ref. No. MLT 18-433,

dtd 16August2018

Curricular proposals (Appendix 00, Revision of Bachelor of
Arts [Art Studies: Philippine Art] program College of Arts and
Letters); (Appendix PP, Revision of Bachelor of Arts [Art
Studies: Art History] program, CAL); (Appendix QQ, Revision of
Bachelor of Arts [Art Studies: Interdisciplinary] program, CAL)

17August2018
2018-0815-0011-8369

Ref. No. MLT 18-434,
dtd 16August2018 -

Curricular Propasal (Appendix AB, Revision of Bachelor of
Science in Physics) Program, College of Science;

(Appendix AC, Revision of Bachelor of Science in Applied
Physics [Instrumental Physics) program, CS); Appendix AD,
Revts;y&’:}achelor of Science in Applied PhYSICS [Matenals
Physicd] program, CS)

17August2018

2018081509118371

Ref. No. MLT 18-435,

dtd 17August2018

Prgposal for the Revision of the Bachelor of Science in Hotel,
[festaurant and Institution Management (Appendix RR)

20August2018
2018-0815-0011-8379

-[N'ffa."""j. A

Atty. Robart J. hara

Secretary of the University and of the Board of Regents
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REFERENCE NO. MLT-18-434

Atty. Danilo L. Concepcion
President

University of the Philippines System
Diliman, Quezon City

Dear President Concepcion:

UNIVERSITY OF THE PHILIPPINES

DILIMAN

Qu

EZON CITY

VOIP TRUNKLINE: 981-8500 LocAL: 2558,2556
DIRECT LINE: (632) 929-5401, (632) 927-1835

FAX: (632)928-2863

E-MalL: chancellor.updiliman@up.edu.ph

16 August 2018
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| would like to submit for your consideration and approval the curricular
proposals endorsed by the University Council at its (special) meeting held on

19 June 2018.

Appendix AB Revision of Bachelor of Science in Physics Program
College of Science

Appendix AC+  Revision of Bachelor of Science in Applied Physics’

(lnst:umentaﬂon Physics) Program *

College of Science

Appendix AD Revision of Bachelor of Science in Applied Physics
(Materials Physics) Program
College of Science

Thank you.

Encl.: 1 copy of the proposal

Very truly yours,
A

L er——
MICHAEL L. TAN, PhD

Chancellor

é&"‘ unlvem,@
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UNTVERSTEY OF THE PLILIPPINES DILIMAN
Office of the Ulniversity Registrar |
1ML Kalaw \| n.'nnuw Quirimo St L, Dilinan, (;),('. 11O = l‘l‘.fL Box 1o, LLP, Dilinan, Q.0 1101

Divect Line 927-608:0 = UL, Dilinan Trunk Line No. 981 8500

. . //t—mV(
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| LA Ll

10 August 2018 4 9 6 6
RECEIVED
OFFICE OF THE CH o
MICHAEL L. TAN, DV, PhD lvaciu ZQLLS;Iﬁ!U\NE%;fA%N
Chancellor ; SILy > Plulippines Diliman

DatcAUR 1 & g (T
University of the Philippines e %—2&1@- Time:

Diliman, Quezon City b
THROUGH: Vice Changel r‘lﬂngeline C. phor, PhD

Office of the Vice Chancellor for Academic Affairs

o

Dear Chancellor Tan:

I would like to submit for your consideration and endorsement to the President the curricular proposals
endorsed by the University Council at its (special) meeting held on 19 June 2018.

Appendix AB  Revision of the Bachelor of Science in Physics Program
College of Science

Appendix AC  Revision of the Bachelor of Science in Applied Physics (Instrumentation Physics) Program
College of Science

Appendix AD  Revision of the Bachelor of Science in Applied Physics (Materials Physics) Program
College of Science
Sincerely,

M RES;&JT. PX?ON%AYO&VG, PhD
University Registrar and UPD UC CC Member-Secretary

Univers,.
i %
K
7 OFFIcIAL  ©
RELEASE

Encl. 1 copy of the proposal ;;
"
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NATIONAL INSTITUTE OF PHYSICS
College of Science
University of the Philippines
Diliman, Quezon City

PROPOSED CURRICULAR REVISION OF THE BACHELOR OF SCIENCLE
IN APPLIED PHYSICS (INSTRUMENTATION PHYSICS) PROGRAM

OC oo NOWUdS WN P&

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

. Background/Rationale

Students who have taken the K-12 basic education program are entering the university
in AY 2018-2019. Internationally, a 4-year BS Applied Physics program is typical
after a basic K-12 education.

The BS Applied Physics program adopted a S-year curriculum cffective AY 1984-
1985 to enhance the offering of the Institute, with Applied Physics 199 (Independent
Rescarch) and Applied Physics 200 (Undergraduate Thesis) to be taken in the 5" year.
Since then, it has become an institutional practice to accept students into the research
laboratories in their 3rd or early 4th year in preparation for their thesis. T'his practice
has been validated by the increased enrollment in the graduate Physics program.
Graduates of the program have found employment in fields ranging from the
semiconductor industry to the more nascent sector of data analytics. Mentoring inside
a rescarch lab goes beyond providing a nurturing environment for writing a thesis.
Exposure to issues of national development and industry needs are encountered inside
labs that require an infusion of grants from the national government and other
institutions.

Without losing the gains of mentoring inside the rescarch laboratories while still
maintaining the level of rigor of the courses, this proposal aims to change the length
of the BS Applied Physics program, which was last updated in June 2012, from 5
years to 4 years. There is a need 1o streamline the courses to make the program more
responsive to the demands of a fast-changing environment both in a national as well
as a global context. Enhancing the depth and breadth of courses becomes possible
with the increased background preparation and maturity of students entering the
program, and pedagogical and technological advances. Reflective of these ideas are:
(1) institution of new courses without changing the course titles for the fundamental
physics series, mathematical physics series, and the classical mechanics series; (2)
reconfiguration of the experimental physics laboratories; (3) institution of

electives geared towards understanding physics concepts in depth; (4) revision of
existing courses to cover the physics of enabling technologies such as photonics and
optoelectronies; and (5) merging ol existing courses that evolved to have significant

Concurrently existing courses may have the same title but different course numbers:
there is a plan to eventually change the new course numbers back to the old ones (c.g.

- ; : . . . un
Physics 106 will be renumbered to Physics 101 after the transitory period). é\M -,

This proposal also reflects the revised GE requirements approved by the BOR in & SEPECAIQE [
October 2017. § @

JAN 70 2020

¢
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II. Summary of Proposed Changes
The proposed changes arc:
A. Institution of Courses
B. Change in Program Requirements
Institution of LOUlbLS - _
—T AEP l’hyi(.'s‘lﬂ 7(7011“131.1!‘1'[1()11;1! /\nalysls dlld Mod&,hnxp in l’hyslu -

N 3 App l’hyslus 184 l’hysu,al B ]u.llomu and ll)SllLll])u]ldl_lg)l}W - l
Ch'mg in program requirements - _ e
Nature | Existing _ | Proposed.

I. Change in GE | Core — 18 units Core — 21 units
requirements AH 9 units Program-
MST — 3 units prescribed — 3
SSP - 6 units units
Program-prescribed — 3 units I'ree GE — 0 units
MST — 3 units Total = 24 units
Iree GE — 18 units
Al 6 units
SSP 9 units
“Total = 36 units

2. Deletion of l. Math 14 lng,onmmlly or Math 17 Algebra and
courses from the ‘Trigonometry
program 2. Math 53 Elementary Analysis |

3. Math 54 Llementary Analysis 1

4. Math 55 Elementary Analysis 111

5. Math 121.1 Elementary Differential Equations
6. BIO 11 (old course)

7. Chem 16 (old course)

8. Chem 17 (old course)

9. Physics 101 Fundamental Physics |

10. Physics 102 Fundamental Physics 11

I'1. Physics 103 IF'undamental Physics 111

12. Physics 104 Modern Physics |

13. Physics 101.1 Fundamental Physics I Laboratory
14. Physics 102.1 Fundamental Physics I Laboratory
I5. Physics 103.1 Fundamental Physics 111 Laboratory
16. Physics 104.1 Modern Physics I Laboratory

17. Physics 111 Mathematical Physics |

I8. Physics 112 Mathematical Physics 11

19. Physics 113 Mathematical Physics 111 ,&1“"""3@

20. Physics 121 ‘Theoretical Mechanics | & "%,o
21. App Physics 156 Computer Methods in Physics 11 ﬁé\ OFFICIAL <,
22. App Physics 186 Instrumentation Physics 11 8 RELEASE %
23. Physics 166 Optical Physics 11 % i g
24. App Physics 187 Photonics and Applied Optics "*Z,O 1 K
25. App Physics 182 Physical Electronics 11 “TJAN ZU?U

1 26. App Physics 183 Control Systems Approach to Physics
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required courses
to the program

6. Addition of
elective courses

7. Change in
course sequence

4. Additionof

P08
28.

DB =

o

9.

wﬂ@@%wwﬁ

0.

12,
13.

Modeling
App Physics 185 Instrumentation Physics |

App Physics 173 Solid State Physics

Math 21 Llementary Analysis |

Math 22 Elementary Analysis 11

Math 23 Elementary Analysis 111

Math 122 Differential Equations and Applications
Chem 16 General Chemistry |

Chem 16.1 General Chemistry I Laboratory

BIO 11 Fundamentals of Biology I

BIO 11.1 Fundamentals of Biology I Laboratory
Science/Math Elective (3 u. — 5 u.)

. Physics 106 I'undamental Physics |

. Physics 107 Fundamental Physics 11

. Physics 108 Fundamental Physics 111

. Physics 106.1 Fundamental Physics [ Laboratory
. Physics 107.1 Fundamental Physics I Laboratory
. Physics 116 Mathematical Physics |

. Physics 117 Mathematical Physics I

. Physics 126 Theoretical Mechanics |

. Physics 142 Quantum Physics 11

. Physies 170 Condensed Matter

. App Physics 157 Computational Analysis and Modeling in

Physics

. App Physics 167 Applied Optics
. App Physics 184 Physical Electronics and Instrumentation

BIO 12 Fundamentals of Biology [1

BIO 12.1 Fundamentals of Biology II Laboratory
Chem 17 General Chemistry [1

Chem 17.1 General Chemistry 11 Laboratory
Geol 41 Elementary Mineralogy and Microscopy
Marine Science 101 Oceans

Marine Science 102 The Marine Sciences

. Math 109 Fundamental Concepts of Mathematics

MBB 10 Introduction to Molecular Biology
_Meteorology 101 General Meteorology
Chem 16

BIO 11

App Physics 155

App Physics 181

Physics 141

Physics 161

Physics 165

%
Physics 191 &5\ OFFICIAL &,
Physics 192 5 RELEASE @
b e 1( M
]/\l;v)l,:ll("l:y]si)f.s' 199 b —r— ‘g
App Physics 200 Y JEN 2‘ 0,202%

P
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05 JUN 2018 CC/ 19 Jun 2018 UC APPENDIX / \(_’_..:_ PAGE 4/1()

number of years of
the program

14.  NSTP 1
15, NSIP2
16.  PI100 7
8. Change in total 179 148-150
- number of units o ] L
9.C hange in 5 4

II1. Institution of Courses

I. App Physies 157 Computational Analysis and Modeling in Physics.
Computational models in physics; numerical simulations of physical systems;
stochastic simulation and algorithms; image processing: multidimensional
detection techniques; pattern recognition

Prerequisite:

Applied Physics 155

Mecting Type: Lecture / Laboratory

Credit:

Justification:

4 u. (3h lec, 3h lab)
Hands-on experience in using numerical/computational

techniques for solving problems in appiied physics is emphasized

in this course. It covers the more advanced topics of simulating
physical systems and multidimensional detection methods. A
background in numerical computing as'covered in App Physics
155 is required in this course.

Programs affected: BS Physics

to

App Physics

167 Applied Optices. Microscopy, holography and

interferometry, Fourier optics, spectroscopy and nonlinear optics, imaging
optics, 3D imaging

Prerequisite:

Physics 165

Meeting Type: Lecture

Credit:

Justification:

3 u. (3h)

This course covers essential topics in opllu. and photonics with
an emphasis in imaging and optical characterization. An
adequate background in optics (covered in Physics 165) is
needed in this course.

Programs affected: BS Physics

(oS

App Physics 184 Physical Electronies and Instrumentation. Analog- dlglhll
conversion and multiplexing; computer hardware and interfacing;
microprocessors and machine language programming; dpphummm of

_8\

microprocessors. Sensors, transducers, and measurement techniques for
various physical variables; signal conditioning, digitization and sampling;
signal processing and reliability of data.

OFFICIAL
RELEASE

v
JAN 70 2020
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Prerequisite:  App Physics 181
Credit: 4 u. (3h lec, 3h lab)
Meeting Type: Lecture / Laboratory
Justification: 'This course consolidates the core physical concepts in
understanding digital instrumentation. Topics include
conversion of analog to digital signals, signal processing,
conditioning, analysis and control. A background in clementary
electronics as covered in App Physics 181 (Physical Electronics
1) is needed in this course.
Programs affected: BS Physics, BS Applied Physics (Instrumentation Physics)
IV. Change in Program Requirements
A. Change in GE Requirements
From:
 [AH [MsT [sse [fewl
Required GE | Comm 3 STS KAS |
Ing 10 Philo |
I1il 40
e |8 S Junits | Gunils I8 units
Program- Physics 10
prescribed
N 3 units | 3umits
Free Choice | 6units | Ounits 9 units 15 units
"TOTAL 15 units | 6 units 15 units 36 units
To:
Required GE ~ |ENG13/Speech30 [ -
11 40
ARTS 1

DRMAPS /STS 1
Soc Sei 1/ Soc Sci 2
KAS 1

21 units

Pro gram- prescribed
GE Elective

Philol
Physics 10

0 units

TOTAL _ 24 units

Justification: The changes reflect the revision of the GE framework approved
by the BOR in October 2017. The list of required GIZ courses is updated.
Physics 10 is retained as a program-prescribed Gl course, as it covers l()pi&@
that are not included in the majors courses. 5\
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A. Decletion of Courses

Math 14 Trigonometry or Math 17 Algebra and Trigonometry
Math 53 Elementary Analysis |

Math 54 Elementary Analysis 11

Math 55 Elementary Analysis 111

N O B W
= W N -

N

Math 121.1 Elementary Differential Equations

8 Justification: 'The K12 stream for Math, Science ‘and Engineering majors is
9 assumed to adequately prepare the students for the BS Physics program.
10 These Math courses have been abolished by the Institute of Math and
11 replaced by Math 21-23, and Math 122,
Lo}
13 6. Chem 16 General Chemistry I (old course)
14 7. Chem 17 General Chemistry 11 (old course)
15 8. BIO 11 Fundamentals of Biology I (old coursc)
16 Justification: Chem 16 (old course) is replaced by the new offering Chem
17 16/ Chem 16.1. BIO 11 (old course) is replaced by the new offering
18 BIO 11/ BIO 11.1. Chem 17 (old course) is deleted, while Chem 17/
19 Chem 17.1 is added to the list of Science / Math electives.
20
21 9. Physies 101 Fundamental Physies |
22 10. Physies 102 Fundamental Physics 11
23 11. Physies 103 Fundamental Physics 111
24 12. Physics 104 Modern Physices |
25
26 Justification: This program is affected by the changes instituted in the BS
27 Physics program, wherein the Physics 101-103 (Fundamental Physics)
28 and Physics 104-105 (Modern Physics) series are replaced by the
29 Physics 106-108 series (Fundamental Physics).
30
31 13. Physics 101.1 Fundamental Physics 1 Laboratory
32 14, Physics 102.1 Fundamental Physics I1 Laboratory
33 15. Physics 103.1 Fundamental Physies ITI Laboratory
34 Justification: This program is affected by the changes instituted in the
35 BS Physics program, wherein the Physics 101.1-103.1 (Fundamental
36 Physics I-111 Laboratory) are replaced by Physics 106.1 and Physics
37 107.1 (Fundamental Physics | & 11 Laboratory).
38 ‘
39 16. Physies 104.1 Modern Physics I Laboratory
40 Justification: This program is affected by the changes instituted in the
41 BS Physics program, wherein the Physics 104.1 (Modern Physics
42 Laboratory) has been absorbed in Physics 191-192 (Experimental
43 Physics I-11).
44 @Lm“/CTS/Q,
45 17. Physies 111 Mathematical Physies [ & <
46 18. Physices 112 Mathematical Physies 11 5 OFFICIAL %
47 19. Physies 113 Mathematical Physics 111 2 RELEASE a
4 g
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Justification: This program is affected by the changes instituted in the BS

Physics program, wherein Physics 111-113 (Mathematical Physics 1-
II1, 3 x 3 u.) are replaced by Physics 116-117 (Mathematical Physics |
& I 2 x5,

20. Physics 121 Theoretical Mechanies |

Justification: This program is affected by the changes instituted in the BS

Physics program, wherein Physics 121 (3 u.) is replaced by Physics
126 (Theoretical Mechanics 1, 4 u.).

21. App Physies 156 Computer Methods in Physies 1
22. App Physics 186 Instrumentation Physics 1

Justification: App Physics 156 (4 u.) covers advanced computer

programming methods, numerical modeling and simulatons,

discrete models, stochaste methods, and current approaches in
numerical modeling. App Physics 186 (4 u.) covers imaging systems
and image processing, multdimensional detecton techniques, and
pattern recogniton. Due to the computational nature of both courses, all
essential topics in these courses are covered more efficiently in the
newly instituted App Physics 157 (Computational Analysis and
Modeling in Physics, 4 u.).

23. Physies 166 Optical Physies 11
24. App Physies 187 Photonices and Applied Optics

Justification: Physics 166 (3 u.) covers coherence theory, Fourier optes

and imaging, basic microscopy, spectroscopy, and nonlincar optics.
App Physics 187 (4 u.) covers the design of data acquisiton systems
(DAQ)/signal processing-based instrumentaton systems, current topics
and techniques for engineering and design of opteal instruments, non-
destructve testng/measurement using optcal methods, and
interlerometry. All essential topics in these courses are covered more
efficiently in the newly instituted App Physics 167 (Applied Optics, 3
u.) and the revised Physics 161 (Introductory Laser Physics and
Photonics. 3 u.). Essential lab experiments in App Physics 187 (4 u.)
are absorbed in Physics 191-192 (Experimental Physics I-11).

25. App Physics 182 Physical Electronics 11
26. App Physics 183 Control Systems Approach to Physics Modeling
27. App Physics 185 Instrumentation Physics |

Justification: Signal detection, conditioning, processing, analysis, and

control are the core ideas needed by an undergraduate Applicd Physics

major to tackle problems in instrumentation. With the recent advances

in commodity-pricing ol microprocessors, microcontrollers, and

sensors (¢.g. Arduino, RasPi) and the availability of high-level Jnivers,

languages for implementation, the essential topics in these courses aﬁ‘t Q«%
f OFFICIAL e
f oA
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now more efficiently covered in the newly instituted App Physics 184
(Physical Llectronics and Instrumentation, 4 u.).

28. App Physies 173 Solid State Physics

Justification: The topics in Physics 170 covers all the topics of App
Physics 173, thus can appropriately replace the course. App Physics
173 (3 u.) cover crystal structure of solids; lattice vibratons; band
theory of solids; metals; semiconductor materials and devices;
dielectric, magnetic, thermal, optical, and mechanical propertes ol
solids; and superconductors. Physics 170 (Condensed Matter, 3 u.)
covers crystal structure; mechanical, thermaly electric, and magnetic
propertes of solids; band theory of solids; metals, insulators, and
semiconductors; lattice vibratons; imperfections; superconductivity
and superfluidity.

B. Addition of Required Courses

1. Math 21 Elementary Analysis |

2. Math 22 Elementary Analysis 11

3. Math 23 Elementary Analysis 11

4. Math 122 Differential Equations and Applications

Justification: Math 21-23 replaces the Math 53-55 series, while Math 122
replaces Math 121/121.1 (Ilementary Differential Iiquations), which
were abolished by the Institute of Math.

S. Chem 16 General Chemistry |

6. Chem 16.1 General Chemistry 1 Laboratory

7. BIO 11 Fundamentals of Biology I*

8. BIO 11.1 Fundamentals of Biology I Laboratory*
*subject to approval

Justification: The addition of these courses reflect the updated course
number of the (old course) Chem 16 (General Chemistry 5 u.) to one
with separate numbering for the lecture and lab components (Chem 16,
3u. and Chem 16.1, 2u). The same is true for BIO 11 (BIO 11, 3u. and
BIO 11.1, 2u),

9. Science/Math Elective (3 u. -5 u.)
Justification: With their increased background preparation, students will
be allowed, with the consent of their adviser, to select from a broader
range ol science fundamental courses, such as BIO 12 and/or B1O
12.1, Chem 17 and 17.1, Geol 40, Marine Science 101, Marine Science
102, Math 109, Meteorology 101, or any [undamental science/math
course for which he/she has satislied the prerequisite, that would allow
him/her to gain a deeper understanding ol the core concepts of ungﬂa@wm’@

@
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10. Physies 106 Fundamentals Physics |

11. Physies 107 Fundamental Physices 11

12. Physices 108 Kundamental Physies 111

Justification: This program is alfected by the changes instituted in the BS
Physics program, wherein the Physics 101-103 (Fundamental Physics)
and Physics 104-105 (Modern Physics) series are replaced by the
Physics 106-108 series (Fundamental Physics) in light of the increased
preparedness of students who have gone through the K12 program.

13. Physies 106.1 Fundamental Physies I Laboratory

14. Physies 107.1 Fundamental Physics 11 Laboratory

Justification: This program is alfected by the changes instituted in the BS
Physics program, wherein Physics 101.1-103.1 (Fundamental Physics
Labs, 3 x 1 u.) arc replaced by Physics 106.1 and Physics 107.1
(Fundamental Physics I & I Lab, 2 x 1 u.) in light of the increased
preparedness of students who have gone through the K12 program.

15. Physies 116 Mathematical Physics |

16. Physics 117 Mathematical Physics 11

Justification: This program is affected by the changes instituted in the BS
Physics program, wherein Physics 111-113 (Mathematical Physics I-
I11, 3 x 3 u.) are replaced by Physics 116-117 (Mathematical Physics |
&IL2x5u)

17. Physies 126 Theoretical Mechanics |

Justification: This program is affected by the changes instituted in the BS
Physics program, whercin Physics 121 is replaced by Physics 126
(Theoretical Mechanics 1).

18. Physics 142 Quantum Physics 11

Justification: Completing the Quantum Physics serics (Physics 141-142)
allows students to better appreciate the more advanced topics in
Physics 170 (Condensed Matter),

19. Physies 170 Condensed Matter
Justification: Physics 170 covers all the tepics of App Physics 173
(Solid State Physics, 3 u.), and is an apt replacement for the latter.

20. App Physics 157 Computational Analysis and Modeling in Physics
Justification: This newly instituted course more cfficiently covers the

essential topics that are currently in App Physics 156 (Comg\u&&'m‘ ”@%
s 3
£ OFFICIAL =
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Methods in Physics 1) and App Physics 180 (Instrumentation Physics
).

21. App Physics 167 Applied Optics

Justification: In conjunction with the revised Physics 161 (Introductory
Laser Physics and Photonics, 3 u.) and Physics 192 (Experimental
Physics 11, 4u.), this newly instituted lecture course replaces Physics
166 (Optical Physics I, 3 u.) and App Physics 187 (Photonics and
Applied Optics, 4 u.).

22. App Physics 184 Physical Electronics and Instrumentation

Justification: This newly instituted course cover the essential topics of
instrumentation more cfficiently than the courses it will be replacing,
namely: App Physics 182 (Physical Electronics 11, 4 u.), App Physics
183 (Control Systems Approach to Physics Modeling, 3 u.), App
Physics 185 Instrumentation Physics I, 4 u.),

C. Change in Course Classification from Required to Elective

1. Chem 17 General Chemistry [1

Justification: The core topics chemistry needed by a BS Applied Physics
(Instrumentation Physics) major is adequately covered in Chem 16 and
Chem 16.1. Chem 17 and Chem 17.1 are now included as an option in the
Science/Math Lilective elective.

D. Addition of Science/Math Elective Courses

\
It
e

I. BIO 12 Fundamentals of Biology Il and/or BI1O 12.1
IFundamentals of Biology 1l Laboratory

2. Chem 17 General Chemistry [ and Chem 17.1 General
Chemistry 11 Laboratory
3. Geol 40 Elementary Mineralogy

4. Marine Science 101 Oceans '

5. Marine Science 102 The Marine Sciences

6. Math 109 Fundamental Concepts of Mathematics

7. MBB 10 Introduction to Molecular Biology

8. Meteorology 101 General Meteorology

9. Any foundational course, with the approval of the adviser, offered
by units of the College of Science for which the student has
satisfied the prerequisite.

Justification: Listed are some of the introductory courses in the math and
sciences that may be taken as the Science/Meth Elective, provided that
the student satisfies the course prerequisite.

Change in Course Sequence

. Chem 16 Univery,
From: 1™ year, 2" sem 35‘“ r@%
To: ¥ year, 1™ sem ? OFFICIAL ¢
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o

6.

9.

10.

L1

BIO 11
From: 2" year, 2™ sem
To: 1% year, 2" sem

App Physics 155
From: 3" year, 2" sem
To: 3" year, 1¥ sem
App Physics 181
From: 3" year, 2" sem
To: 2™ year, 2" sem

Physics 141
From: 3" year, 2" sem
To:  3"year, 1" sem

Physics 161

- n s

From: 5" year, 1™ sem

To: 4" year, 2" sem
year,

Physics 165

. i S
From: 4" year, 1™ sem
To: 3" year, 2™ sem

Physics 191
From: 4" year, 1* sem
To: 3" year, 2™ sem

Physics 192
From: 4" year, 2"d sem
To: 4" year, 1¥ sem

Physics 196
From: 5" year, 2" sem
To: 4" year, 2" sem

App Physics 199
From: 5" year, 1% sem
To. 4" vyear, 1* sem

. App Physics 200

; !
From: 5" year, 2™ sem
o [

To: 4" year, 2" sem

Justification: The resequencing of these courses take into account the reduction in the
number of years of the program, along with the carlier time at which the prerequisite
courses are satisfied.

xe ey,
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13,

N

16.

Pl
. j st
From: 2" year, 1* sem
To: 3" year, 1% sem
“NSTFP. 1

. i st
From: 4" year, 1™ sem
To: 3" year, 1™ sem

. NSTP 2

\ t d
From: 4" year, 2" sem
To:  3"year, 2" sem

PI 100

- | 1
From: 5" year, 2" sem
To: 4" year, 2™ sem

Justification: The resequencing of these courses take into account the
reduction in the number of years of the program, along with balancing

I. Change
From:

To:

the course load of the students.
in Total Number of Units
179 units

148-150 units

Justification: The change in the number of units reflects the streamlining of
required Physics courses (reduced by 11-13 u.), as well as a reduction in the
number of required GE courses (reduced by 12 u.), and non-Physics
science/math required courses (reduced by 6 u.).

GE +PL100

Physics

| Total
G. Change
Irom:
To:

Sci/Math (sans Physics)

(w/ 3-5u. Physics/App
Physics elective)

R [Proposed
102 89 - 91
9 4B <150

in Number of Years
5 years

4 years

| Reduction

Justification: "The increased preparation of the students coming out of the
K12 program, along with the streamlining of Physics and Applied Physics
courses and the change in the GE framework permits this reduction.

g
n

4
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Fund. Physics
(lecture)

Fund. l’hysus (laly)
+Exp. Physics (lab)

Core to »l_‘lrlc_ctivc.

Merged

‘Math. Physies (11x) |

|
|

‘ IC,\'is(ing
|6 units in 4 sems

4 units in 4 sems
t4 units in 2 sems (adv)
9 umls in 3 sems

_ @ hun 17
/\l’ l\() 186 (8u)
AP 182, 183, 185 (11u)

Phys 166, AP 187 (7u)

A(; PAGE 1_3_11 0

Pr ()poscd
IS units in 3 sems

2 units in 2 sems "
H uml)kn).7 sen (%i_\’l_;_m
10 units in 2 sems
SLI/Mdlh LILLIIVL (3- \u)
AP 157 (4u)
AP 184 (4u)
AP 167 (3u) + [P191/192]

V. Checklist of Existing and Proposed Curriculum

BACHELOR OF SCIENCE IN APPLIED PHYSICS
(INSTRUMENTATION PHYSICS)

Approval of Existing Curricutum:
First Semester, AY 2012-2013

College of Sciernce

Proposed date of effectivity:

Existing (179 units)

\2nd Semester m

W mmv-nm"

18 “un

s

First Semester, AY 2017-2018
Proposed (148-150 units)

Math 14* 3 Math 21 4
Math 53* 5 Geol 11 3
Geol 11 3 Geol 11.1 1
Geol 11.1 1 Chem 16 3
GE (AH1) English 10 3 Chem 16.1 2
GE (MST1) Physics 10 3 GE 1 Physics 10 3
PE (2) GE 2 KAS 1 3

PE (2)

Physics 101 4 Physics 106 5
Physics 101.1 1 Physics 106.1 1
Math 54 5 Math 22 4
Chem 16 5 BIO 11 3
GE (AH2) Comm 3 3 BIO 11.1 2
PE (2) GE 3 Iing 13 / Speech 30 3
PE (2)
P Midyear- L0 units)|
Science/Math Elective* & 35 b
i}é OFFICTAL
E RELEASE
. %
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'qvv‘vvks"w\ R e T

Ast Semester. .

Physics 102 4
Physics 102.1 !
Physics 111 3
Math 55 3
Chem 17 5
GE (SSP1) Philo 1 3
PE (2)
e

- “2nd Semester v

Physics 103 4
Physics 103.1 1
Physics 112 3
Math 121.1 3
Bio 11 5
GE (SSP2) Kas 1 3
PE (2)

F\«“'?&Il’dy :

Ml

Physics 104 4
Physics 104.1 1
Physics 113 3
Physics 121 3
Physics 131 3
GE (AH3) Free Choice 3

m }'gmm‘wvrmm 4 idlea s,
-\]

i2nd Semester. ,
Physics 132 3

Physics 141 3
App Physics 155 4
App Physics 181 A
GE (AH4) Free Choice 3
GE (SSP3) Free Choice 3

Physics 107 5
Physics 107.1 1
Physics 116 5
Math 23 4
Math'122 3

Physics 108
Physics 117
Physics 126
App Physics 181
PE

GE 4 ARTS 1

GE 5 Philo 1

N

st Semester

App Physics 155

Physics 131

Physics 141

GE 6 [l 40

GE 7 0c¢ S¢i 1/ Soc Sci 2
NSTP

Physics 132

Physics 142
Physics 165
Physics 191
App Physics 157
NSIP:

a6

6. Units |

4
d‘&&}mw@r& §

£ oFficiaL ¢

RELEASE

s 8

JANZ!}ZOZD
Ll

%,

wy 0g s



05 JUN 2018 CC/ 19 Jun 2018 UC APPENDIX / \(: PAGE 1 5/1()

Physics 165
Physics 191
App Physics 156
App Physics 173
App Physics 182

NSTP

Physics 151

Physics 166
Physics 192
App Physics 183
App Physics 185
NSTP

TR T TR T PR T

it Semestem,
Physics 161

App Physics 186

App Physics 187

App Physics 199

GE (MST2) STS

Physics 196

App Physics 200

GE (AHS5) Fil 40

GE (SSP4) Free Choice
GE (SSP5) Free Choice
Pl 100

17 unlts"

Physi(l:s 170
Physics 192
App ﬁhysics 167
App Physics 184
App Fhysics 199

Physics 151

Physi(lzs 161

Physics 196

App Physics 200

PI 100

GE 8 DRMAPS/ STS 1

&

A
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)

&

CFFICIAL
RELEASE

“:38‘34)"‘0

'~
JAN 7.0 2020



—
05 JUN 2018 CC/ 19 Jun 2018 UC APPENDIX A(._:_ PAGE 1 6/16

1. Math 14 and Math 53 are to be taken together
provided the student has passed the APE in Math
11. Otherwise the student must take Math 17 in
the 1st year/1st semester (in place of Math 14
and Math 53); Math 53 in the 1st year/2nd
semester (in place of Math 54); and Math 54 in
the immediately following summer session.

* Kas 1 & Fil 40 satisfy the 6-unit Philippine
Studies requirement

Note: As a requirement for graduaton, all
students must take six (6) units in one of the
Natonal Service Training Program (NSTP)
components: Civic Welfare Training Service
(CWTS), Literacy Training Service (LTS), and
Reserved Officer’s Training Corps Military Science
(ROTC Mil Sci). These are offered by UPD.

* May be chosen, upon the consent of
the adviser, from courses in natural

sciences or mathematics

All students required to take Math 21
must have passed any of the following:
(1) Pre-Calculus from the STEM or
equivalent strand of K-12; (2) the
Validation Examination for Math 20 (Pre-
Calcu'us: Functions and their Graphs)
administered by the UPD Institute of
Mathematics; or (3) Math 20 as a non-

credit course

Notes: As a requirement for graduation,
all students must take six (6) units in one
of the National Service Training Program
(NSTF) components: Civic Welfare
Training Service (CWTS), Literacy Training
Service (LTS), and Reserved Officer’s
Training Corps Military Science (ROTC Mil
Sci). These are offered by UPD.

The University regularly reviews course
curricula and may revise them. Students
admitted into this program shall follow
the existing curriculum until such time
that a new curriculum replacing it has
been duly approved for implementation.
All courses prescribed and taken under
this existing curriculum shall be credited

under the new curriculum.

& !
D %
¥ OFFICIAL *,
} RELEASE @&
A
* o



BS APPLIED PHYSICS (INSTRUMENTATION PHYSICS) 1/2
UNIVERSITY OF THE PHILIPPINES DILIMAN
BACHELOR OF SCIENCE IN APPLIED PHYSICS

(INSTRUMENTATION PHYSICS)
College of Science

UC Approval: Date of effectivity:
149" UPD UC : 19 June 2018 1" Semester of AY 2018-2019

GE 1 : Physics 10 3 GE 3: ENG 13/Speech 30 3
GE2:KAS1 3 Physics 106 5
Math 21 4 Physics 106.1 1
Geol 11 3 Math 22 4
Geol 11.1 1 BIO 11 3
Chem 16 3 BIO 11.1 2
Chem 16.1 2 PE (2)
PE (2)

Science/Math Elective* 3-5

SECOND YEAR f¢

Physucs 108
Physics 117
Physics 126
App Physics 181
PE

5
Physics 107.1 1
Physics 116 5
Math 23 4
Math 122 3

R AL T Sk
GE4:ARTS 1
GE 5 : Philo 1 3

THIRD YEAR

GEG6: Fll 40 3 Physics 132 3
GE 7 : Soc Sci 1/Soc Sci 2 3 Physics 142 3
App Physics 155 4 Physics 165 3
Physics 131 3 Physics 191 4
Physics 141 3 App Physics 157 4
NSTP (3) NSTP (3)
PE (2)
FOURTH YEAR |

‘Waaqyrwﬂv TR

LrSamest
GE 8 : DRMAPS /STS 1

Physics 151
Physics 161
Physics 196
App Physics 200
Pl 100

Phy5|cs 170
Physics 192
App Physics 167
App Physics 184
App Physics 199
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Ao ke 20 S A LM ML o 2 L B AL M et WM L AR VAR S

‘-156""'”" %

Vers,
“eu'n r\,‘(.,

— n <
ﬂ, FICIAL i
f:; ELEASE

F
3 L 5

—— g

JAN 2.0 200



BS APPLIED PHYSICS (INSTRUMENTATION PHYSICS) 2/2
UNIVERSITY OF THE PHILIPPINES DILIMAN

Notes:
*May be chosen, upon the consent of the adviser, from courses in natural sciences or mathematics.

All students required to take Math 21 must have passed any of the following: (1) Pre-Calculus from the STEM or equivalent strand
of K-12; (2) the Validation Examination for Math 20 (Pre-Calculus: Functions and their Graphs) administered by the UPD Institute
of Mathematics; or (3) Math 20 as a non-credit course.

Notes: As arequirement for graduation, all students must take six (6} units in one of the National Service Tralning Program (NSTP)
components: Civic Welfare Tralning Service (CWTS), Literacy Tralning Service (LTS), and Reserved Officer's Training Corps Military
Science (ROTC MiIl. Scl). These are offered by UPD.

The University regularly reviews course curricula and may revise them, Students admitted inta this program shall follow the
exlsting curriculum until such time that a new curriculum replacing it has been duly approved for implementation. All courses
prescribed and taken under this existing curriculum shall be credited under the new curriculum.
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1 NATIONAL INSTITUTE OF PHYSICS !
2 College of Science
3 University of the Philippines, Diliman, Quezon City
4
5 PROPOSAL FOR THE INSTITUTION OFAPPLIED PHYSICS 157
6 COMPUTATIONAL ANALYSIS AND MODELING IN PHYSICS
7
8 A. Course Catalogue Description
9 1. Course number: App Physics 157
10 2. Course Title: Computational analysis and modeling in Physics
11 3. Course Description: Computational models in physics: numerical simulations of physical
12 systems; stochastic simulation and algorithms; image processing; multidimensional
13 detection techniques; pattern recognition
14 4, Prerequisite: App Physics 155 (or equiv.)
15 5. Semester Offered: 2" semester
16 6. Course Credit: 4.0
17 7. Number of Hours:  3h (lec), 3h (lab)
18 8. Meeting Type: Lecture / Laboratory
19 9. Course Goals: To show how Monte Carlo methods, complex network tools, and
20 image and video processing methods can be used as tools for solving applied physics
21 problems.
22 ’
23 B. Rationale ‘
24 Hands-on experience in using numerical/computational techniques for solving problems in
25 applied physics is highlighted in this course. It covers the core topics of Applied Physics 156
26 (Computer Methods in Physics 1) and Applied Physics 186 (Instrumentation Physics 11), both of
27 which will be removed from the 4-year program.
28
29 C. Course Outline
30 1. Course Outcomes (CO)
31 Upon completion of the course, students must be able to:
32 CO 1. Perform calculations involving nonlinear systems using Monte Carlo
33 methods;
34 CO 2. Use individual-based methods in modeling physical systems;
35 CO 3. Use network-based methods in analyzing physical systems;
36 CO 4. Measure physical variables from images and video;
37 CO 5. Enhance images and other digitized signals;
38 CO 6. Extract features and recognize pattems in images and video.
39
40 2. Course Content )
Lecture/Lab Topics No. of
Hours
(lec + lab)
Monte Carlo methods 6+ 6
Individual-based models: Cellular automata, agent-based models 6+6
— . S = W i | e o _ﬁfmmg-,
Graphs and networks in physical models 0+9 & ‘"‘-c
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Space-daﬁiéih imagé proceésing

Fourier-domain image processing

Introduction to machine learning

3 __(_Zgursg Coverage

Week

co TOPIC

|

ESSENTIAL/
KEY QUESTIONS

1-2

3-4

8-9

10-13

G0.4 Fourier-domain image

Monte Carlo
methods

Co1

Individual-based
models: Cellular
automata, agent-
based models

CO2

Graphs and
networks in
physical models

CO3

CO4
CO5
CO6

Space-domain
image processing

e processing

CO6

How do you use
random numbers to
perform numerical
simulations? How do
you evaluate outputs
of Monte Carlo
simulations?

What is an agent-
based model? What
are cellular automata
models? How do you
evaluate outputs of
agent-based models?

How do you describc; -

networks?

How do you extract
network properties
from real-world
networks?

What are the different
spatial
(morphological)
transformation
techniques?

What is the
appropriate scale for
applying
transformations? How
do you pick a suitable
technique?

What are thé
properties of the
Discrete Fourier

(Lecture-Lab work on)

)+

Suggest»edm
Teaching and Learning
- Activities

—

Population dynamics,
Diffusion-limited

' aggregation, Ising model
\

Agenf—based modeling,
Probability distributions
and ABMS

Erdos-Renyi, Watts-
Strogatz, Barabasi-Albert
networks

Using the SNAP database

Edge detection, noise
reduction, histogram
manipulation

Image segmentaiion, blob
analysis, feature
extraction

1D & 2D DFT, FT model |
of image formation,
applications of FFT

b +9

']
)

2+ 12

Suggested
Assessment
Tools

Machin

Problems,

Report,
Exam
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CO5
CO6

| Introduction to
' machine learning

Transform (DFT)?
How does one
perform phase
filtering? When is it
appropriate to use
FFT on images?

What is principal
components
analysis? When is it
appropriate?

—What IS a Bayés
theory-based
classifier?

What are neural
networks? When are
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17
18
19
20
21
22
23
24

m

they appropriate?

4. Course Requirements

Machine Problems
Integration Activities
Exams

D. References
S. Theodoridis and K. Koutroumbas (2008). Pattern Recognition, 4th ed. Academic Press.

1_

Signal compression,
spectral imaging

Make a classifier using

Bayes theory

Make a classifier using
neural networks
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S. Theodoridis (2015). Machine Learning: A Bayesian and Optimization Perspective. Academic

Press.

R. Gonzalez and R. Woods (2017). Digital Image Processing, 4 ed. Pearson.

W. Kinzel, G. Reents (1997). Physics by Computer: Programming of Physical Problems Using
Mathematica and C. Springer.

A. B. Downey (2012). Think Complexity: Complexily Science and Computational Modeling.
O'Reilly.
C. Bishop (2011). Pattern Recognition and Machine Learning, Springer.

. List of faculty members who can teach the course:

Assoc. Prof. Johnrob Banlang, Ph.D.
Prof. May Lim, Ph.D.
Prof. Caesar Saloma, Ph.D.
Prof. Maricor Soriano, Ph.D.
Prof. Giovanni Tapang, Ph.D.
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NATIONAL INSTITUTE OF PHYSICS
College of Science
University of the Philippines, Diliman, Quezon City

PROPOSAL FOR THE INSTITUTION OF APPLIED PHYSICS 167
APPLIED OPTICS

I. Course Catalogue Description

%

Course number: App Physics 167

2. Course Title: Applied Optics

3. Course Description: Microscopy, holography and interferometry, Fourier optics,
spectroscopy and nonlinear optics, imaging optics, 3D imaging

4. Prerequisite: Physics 165

5. Semester Offered: 1% semester

6. Course Credit: 3 units

7. Number of Hours: 3 h

8. Meeting Type: Lecture

9. Course Goals: To demonstrate an understanding of the principles of different
optical systems and methods

COURSE OBJECTIVES

At the end of the course, the learner is expected to be able to:

1. Demonstrate advanced understanding of the principles of different optical

systems and methods

2. Derive intrinsic and extrinsic parameters of optical systems
3. Design and test optical metrology systems
4. Perform measurements using optical systems

Il. COURSE OUTLINE

-
[Week

 Topics

Review of diffraction and coherence

Wavefront reconstruction via Holography

Fresnel Kirchhoff diffraction formula and Fresnel approximation
Temporal and spatial coherence, speckle effect

Hologram recording and reconstruction
Digital Holography

Digital holographic Interferometry

Double-exposure technique
Fringe Processing and phase unwrapping

Fourier optics

4F setup and spatial filtering

Spectroscopy 1 &
7 ,E,”ﬁ’,i,‘??t Vapsp‘rption, detection 5

Fourier treatment of wave propagation '
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« Fluorescence

Basic microscopy
e Microscopy imaging system
o Numerical aperture and resolution

Nonlinear optics
« Second harmonic generation and frequency generation
 Atoms in intense fields -

8-11

Camera Intrinsic and Extrinsic Parameters
o Pinhole camera model

e Aberrations

« Modulation transfer function

» Camera response function and high dynamic range imaging

12

13-16

l.
l.
{. Color appearance phenomena
. Color difference specification

3D Imaging
« Shape from shadows

« Shape from stereo

o Shape from structured illumination
Colorimetry
Properties of the human visual system

Color order systems and color matching functions

Camera spectral sensitivity

lll. COURSE REQUIREMENTS

1.

Quizzes, seatwork, and problem sets

2. Projects

3.

Exams

IV. REFERENCES

1.
2.

3.
4.
5.

Optical Society of America (2010). Handbook of Optics, 3 ed. Vol. |. OSA
P.E. Debevec, and J. Malik (2008). "Recovering high dynamic range radiance maps
from photographs." ACM SIGGRAPH 2008 classes. ACM.

P. Hariharan (2007). Basics of Interferometry 219 ed., Academic Press

E. Hecht (2016). Optics 5" ed., Pearson

C. Herrera, J. Kannala, and J. Heikkila (2012). "Joint depth and color camera
calibration with distortion correction." IEEE Transactions on Pattern Analysis and
Machine Intelligence 34, pp. 2058-2064.

J. Goodman (2004). Introduction to Fourier Optics 3¢ ed., Roberts and Company
Publishers.

R. J. Schalkoff (1989). Digital image processing and computer vision. vol 286. New
York: Wiley.

T. Zimmermann (2005). "Spectral imaging and linear unmixing in light microscopy."

Vers, .
Microscopy techniques. pp. 245-265. Springer Berlin Heidelberg sﬁ‘"m m"imq
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V. List of faculty members who can teach the course:

Prof. Percival Almoro, Ph.D.

Prof. Wilson Garcia, Ph.D.

Assoc. Prof. Nathaniel Hermosa, Ph.D.
Prof. Caesar Saloma, Ph.D.

Prof. Maricor Soriano, Ph.D.

Prof. Giovanni Tapang, Ph.D.
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PROPOSAL FOR THE INSTITUTION OF APPLIED PHYSICS 184

Physical Electronics and Instrumentation ||
l. Identifying and Descriptive Information
A. Course Catalogue Description
1. Course number:  App Physics 184
2. Course title: Physical electronics and instrumentation ||
3. Course description: Analog-digital conversion and multiplexing; computer
hardware and interfacing; microprocessors and machine language programming;
applications of microprocessors. Sensors, transducers, and measurement
techniques for various physical variables; signal conditioning, digitization and
sampling; signal processing and reliability of data.
4. Prerequisite: App Physics 181
5. Semester offered:
6. Course credit: 4.0
7. Number of hours: 3h lec; 3h lab
8. Meeting type: Lecture, Laboratory
9. Course goals:  To teach students how to understand digital electronics
concepts, to design and implement data acquisition for physical systems, as well
as process the acquired signals into usable digital information.
B. Rationale
C. Course Outline
1. Course outcomes
Upon completion of the course, students must be able to:
a. Design and implement data acquisition for physical systems;
b. Process various signals into usable digital information for experiments.
2. Course content - B
Lecture/Lab Topics Hours Hours
- - B Lec Lab
Basic of logic concepts and combined logic, feedback and sequential | 15 hrs 15 hrs
logic.
Counters, Registers, and State Machines, Analog to Digital 15 hrs 15 hrs
Conversion
Microcontrollers: Interfacing and application 15 hrs 15 hrs
LSensors and measurements, sampling and signal processing 3 hrs 3 hrs
3. Coursecoverage = g
Suggested
Teaching and
: Suggested
ESSENTIAL/ Learning
wEek | 160 TRPIC KEYQUESTIONS | Activities | ASSEsSmen
(Lecture-Lab
work on)
1 |CO.a| Boolean arithmetic, What are binary Expt.1- Quiz  |x® U"""%
truth tables, gates, systems? What are Introduction to Lab Repor\l" %
21 OFFICIAL
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logic operations, truth tables? What is | microcontrollers
Combinatorial logic the difference
circuits between AND, OR,
NOT, NAND, and
NOR gates?
2 CO.a TTL and CMOS, What is the Expt.2: Lab Report
Truth tables, difference betweem | Construction of a
Karnaugh Maps truth tables and half and a full
Karnaugh Maps? adder
How do we construct
a half- and a full-
adder?
3 |CO.a| Numbersystems: |How do we represent Quiz
Binary, BCD, Gray | numeric information
codes, binary within digital
arithmetics, ring systems? What are
oscillators and oscillators and
debouncers debouncers?
4 | CO.a| Flipflops RS and JK | How does a digital Quiz
circuit acquire
memory?
5 |CO.a| Edge triggered FF What are the use of Expt. 3 Shift Quiz
Latches and registers bistables in registers from Lab Report
constructing memory flip-flops
and shift registers?
6 |[COa Counters, shift What are Expt. 4: Random Quiz
registers, and state asynchronous and number Lab Report
machines, analog to synchronous generator
digital conversion counters? What are
the characteristics of
analogue-to-digital
converters?
7-8 Parallel encoding What are the Expt. 5: Signal Quiz
CO.a successive similarities and generator using | Lab Report
approximation differences between | A/D converters
successive
approximation ADC
and counter ADC?
9-10 | CO.a CMOS and TTL What are the Expt. 6 : LED Quiz
interfacing, Addreses | characteristics of Matrix Lab Report
and data decoders; | various members of addressing and “‘,,w\'vars/@
Multi-segment LEDs | the TTL and CMOS interfacing P %
pulse width logic circuit families? 4 oFmiciaL %
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modulation How do we provide

debouncer continuous control of
power using pulse
width modulation?

11-12 | CO.a| Microprocessors, What are resolution, Expt. 7: Quiz

machine language, accuracy, setting Construction of | Lab Report
microcontrollers time,and sampling running lights
analog-to-digital rate in the context of
conversion PLLs data conversion?
psuedo-random How do we generate
noise generation pseudo-random
noise?

13-14 | CO.a | Sampling, What are the major | Expt. 8 Digital Quiz
quantization, coding, components of a acquisition Lab Report
aliasing; Interface typical data- system
electronics acquisition system?

15 | CO.b | Frequency analysis What is the Fourier | Expt. 9: Signal Quiz
of continuous and transform? What are | processing of Lab Report
discrete time signals; its real-world temporal signals
The discrete fourier applications?
transform, properties
and applications
16 | CO.b | Physical principles of | Whalt are the role of Expt. 10: Quiz
sensings; sensorDigitts in Sensors Lab Report
Calibration,; electronic systems?
Calibration How are range,
techniques resolution, accuracy,
linearity and
sensitivity affects
sensor design?
4, Course Requirements

1. Midterm and final exams
2. Quizzes

3. Lab reports

4, Project

D. REFERENCES

e R Bracewell (1978). Fourier Transforms and lts Applications. 2™ ed. McGraw Hill

e E.O. Brigham (1988). The Fast Fourier Transform and its Applications. Prentice Hall

e J. Fraden (2016). Handbook of Modem Sensors: Physics, Design and Applications 5" ed.
Springer

e P. Horowitz and W. Hill (2015). Art of Electronics 3 ed. Cambridge Univ. Press

e J. Proakis & I. Manolakis (2000), Digital Signal Processing 3¢ ed. Pearson

uni
Snoke (2014), Electronics: A Physical Approach Pearson 5 e m"w
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e N. Storey (2017). Efectronics: A Systems Approach 6" ed. Pearson
e J. Weber and H. Eren (editors) (2014). Measurement, Instrumentation, and Sensors
Handbook 2™ ed. CRC Press

E. LIST OF FACULTY MEMBERS WHO CAN TEACH THE COURSE

Prof. Percival Almoro, Ph.D.
Prof. Elmer Estacio, Ph.D.
Asst. Prof. Marvin Flores, Ph.D.
Prof. Wilson Garcia, Ph.D.
Prof. Caesar Saloma, Ph.D.
Prof. Maricor Soriano, Ph.D.
Prof. Giovanni Tapang, Ph.D.
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