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ANNEX III – SAMPLE COURSE SPECIFICATIONS 

 
I. TECHNICAL COURSES 
 
A. MATHEMATICS AND PHYSICAL SCIENCES 
 

Course Name CALCULUS 1 

Course 
Description 

Basic concepts of calculus such as limits, continuity and 
differentiability of functions; differentiation of algebraic and 
transcendental functions involving one or more variables; applications 
of differential calculus to problems on optimization, rates of change, 
related rates, tangents and normals, and approximations; partial 
differentiation and transcendental curve tracing. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Algebra and Trigonometry (as needed) 

Program Outcome 
a. ability to apply knowledge of mathematics and science to solve 

complex geodetic engineering problems 

Course Outcomes 

After completing this course, the student must be able to: 
1. Differentiate algebraic and transcendental functions. 
2. Apply the concept of differentiation in solving word problems. 
3. Analyze and trace transcendental curves. 

Course Outline 

1. Functions 
2. Continuity and Limits  
3. The Derivative 
4. The Slope 
5. Rate of Change 
6. The Chain Rule and the General Power Rule 
7. Implicit Differentiation 
8. Higher-Order Derivatives 
9. Polynomial Curves 

10. Applications of the Derivative 
11. The Differential 
12. Derivatives of Trigonometric Functions 
13. Derivative of Inverse Trigonometric Functions 
14. Derivative of Logarithmic and Exponential Functions 
15. Derivative of the Hyperbolic Functions 
16. Solutions of Equations 
17. Transcendental Curve Tracing 
18. Parametric Equations 
19. Partial Differentiation 
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Course Name CALCULUS 2 

Course 
Description 

Concept of integration and its application to physical problems such 
as evaluation of areas, volumes of revolution, force, and work; 
fundamental formulas and various techniques of integration applied 
to both single variable and multi-variable functions; tracing of 
functions of two variables. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Calculus 1 

Program Outcome 
a. ability to apply knowledge of mathematics and science to solve 

complex geodetic engineering problems 

Course Outcomes 

After completing this course, the student must be able to: 
1. Properly carry out integration through the use of the 

fundamental formulas and/or the various techniques of 
integration for both single and multiple integrals; 

2. Correctly apply the concept of integration in solving problems 
involving evaluation of areas, volumes, work, and force; 

3. Sketch 3-dimensional regions bounded by several surfaces; 
and 

4. Evaluate volumes of 3-dimensional regions bounded by two or 
more surfaces through the use of the double or triple integral. 

Course Outline 

1. Integration Concept / Formulas 
1.1. Anti-Differentiation 
1.2.  Indefinite Integrals 
1.3. Simple Power Formula 
1.4. Simple Trigonometric Functions 
1.5. Logarithmic Function 
1.6. Exponential Function 
1.7. Inverse Trigonometric Functions 
1.8. Hyperbolic Functions 
1.9. General Power Formula 
1.10. Constant of Integration 
1.11. Definite Integral 

2. Integration Techniques 
2.1. Integration by Parts 
2.2. Trigonometric Integrals 
2.3. Trigonometric Substitution 
2.4. Rational Functions 
2.5. Rationalizing Substitution 

3. Improper Integrals 
4. Applications of Definite Integral 

4.1. Plane Area 
4.2. Areas Between Curves 

5. Other Applications 
5.1. Volumes 
5.2. Work 
5.3. Hydrostatic Pressure 
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6. Multiple Integral (Inversion of Order / Change of Coordinates) 
6.1. Double Integrals 
6.2. Triple Integrals 

7. Surfaces Tracing 
7.1. Planes 
7.2. Spheres 
7.3. Cylinders 
7.4. Quadratic Surfaces 
7.5. Intersection of Surfaces 

8. Multiple Integral as Volume 
8.1. Double Integrals 
8.2. Triple Integrals 

 

Course Name DIFFERENTIAL EQUATIONS 

Course 
Description 

Differentiation and integration in solving first order, first-degree 
differential equations, and linear differential equations of order n; 
Laplace transforms in solving differential equations. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Calculus 2 

Program Outcome 
a. ability to apply knowledge of mathematics and science to solve 

complex geodetic engineering problems 

Course Outcomes 
After completing this course, the student must be able to: 

1. Solve the different types of differential equations; and 
2. Apply differential equations to selected engineering problems. 

Course Outline 

1. Definitions 
1.1. Definition and Classifications of Differential Equations 

(D.E.) 
1.2. Order Degree of a D.E. / Linearity 
1.3. Solution of a D.E. (General and Particular) 

2. Solution of Some 1st Order, 1st Degree D.E. 
2.1. Variable Separable 
2.2. Homogeneous 
2.3. Exact 
2.4. Linear 
2.5. Equations Linear in a Function 
2.6. Bernoulli’s Equation 

3. Applications of 1st Order D.E. 
3.1. Decomposition / Growth 
3.2. Newton’s Law of Cooling 
3.3. Mixing (Non-Reacting Fluids) 
3.4. Electric Circuits 

4. Linear D.E. of Order n 
4.1. Standard Form of a Linear D.E. 
4.2. Linear Independence of a Set of Functions 
4.3. Differential Operators 
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4.4. Differential Operator Form of a Linear D.E. 
5. Homogeneous Linear D.E. with Constant Coefficients 

5.1. General Solution 
5.2. Auxiliary Equation 

6. Non-Homogeneous D.E. with Constant-Coefficients 
6.1. Form of the General Solution 
6.2. Solution by Method of Undetermined Coefficients 
6.3. Solution by Variation of Parameters 

 
Course Name ENGINEERING DATA ANALYSIS  

Course 
Description 

This course is designed for undergraduate engineering students with 
emphasis on problem solving related to societal issues that 
engineers and scientists are called upon to solve. It introduces 
different methods of data collection and the suitability of using a 
particular method for a given situation.   
 
The relationship of probability to statistics is also discussed, 
providing students with the tools they need to understand how 
"chance" plays a role in statistical analysis. Probability distributions 
of random variables and their uses are also considered, along with a 
discussion of linear functions of random variables within the context 
of their application to data analysis and inference. The course also 
includes estimation techniques for unknown parameters; and 
hypothesis testing used in making inferences from sample to 
population; inference for regression parameters and build models for 
estimating means and predicting future values of key variables under 
study. Finally, statistically based experimental design techniques and 
analysis of outcomes of experiments are discussed with the aid of 
statistical software.  

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of 
Contact Hours per 
Week 

3 hours per week 

Prerequisites  Calculus 1 

Program 
Outcomes  

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret data, 
draw valid conclusions, and develop mathematical models for 
processes; 

c. Design, improve, innovate, and to supervise systems or 
procedures to meet desired needs within realistic constraints, in 
accordance with standards; 

e. Identify, formulate, and solve geodetic engineering problems; 

Course Outcomes 
After completing this course, the student must be able to: 
1. Apply statistical methods in the analysis of data 
2. Design experiments involving several factors 

Course Outline 

1. Obtaining Data 
1.1. Methods of Data Collection 
1.2. Planning and Conducting Surveys 
1.3. Planning and Conducting Experiments: 

Introduction to Design of Experiments 
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2. Probability 
2.1. Sample Space and Relationships among Events 
2.2. Counting Rules Useful in Probability 
2.3. Rules of Probability 

3. Discreet Probability Distributions 
3.1. Random Variables and their Probability 

Distributions 
3.2. Cumulative Distribution Functions 
3.3. Expected Values of Random Variables 
3.4. The Binomial Distribution 
3.5. The Poisson Distribution 

4. Continuous Probability Distribution 
4.1. Continuous Random Variables and their 

Probability Distribution 
4.2. Expected Values of Continuous Random 

Variables 
4.3. Normal Distribution 
4.4. Normal Approximation to the Binomial and 

Poisson Distribution 
4.5. Exponential Distribution 

5. Joint Probability Distribution 
5.1. Two or Random Variables 

5.1.1. Joint Probability Distributions 
5.1.2. Marginal Probability Distribution 
5.1.3. Conditional Probability Distribution 
5.1.4. More than Two Random Variables 

5.2. Linear Functions of Random Variables 
5.3. General Functions of Random Variables 

6. Sampling Distributions and Point Estimation of 
Parameters 
6.1. Point Estimation 
6.2. Sampling Distribution and the Central Limit 

Theorem 
6.3. General Concept of Point Estimation 

6.3.1. Unbiased Estimator 
6.3.2. Variance of a Point Estimator 
6.3.3. Standard Error 
6.3.4. Mean Squared Error of an Estimator 

7. Statistical Intervals 
7.1. Confidence Intervals: Single Sample 
7.2. Confidence Intervals: Multiple Samples 
7.3. Prediction Intervals 
7.4. Tolerance Intervals 

8. Test of Hypothesis for a Single Sample 
8.1. Hypothesis Testing 

8.1.1. One-sided and Two-sided Hypothesis 
8.1.2. P-value in Hypothesis Tests 
8.1.3. General Procedure for Test of Hypothesis  

8.2. Test on the Mean of a Normal Distribution, 
Variance Known 

8.3. Test on the Mean of a Normal Distribution, 
Variance Unknown 

8.4. Test on the Variance and Statistical Deviation of 
a Normal Distribution 

8.5. Test on a Population Proportion 



 

PSG for BS GE  Page 6 of 40 
 

9. Statistical Inference of Two Samples 
9.1. Inference on the Difference in Means of Two 

Normal Distributions, Variances Known 
9.2. Inference on the Difference in Means of Two 

Normal Distributions, Variances Unknown  
9.3. Inference on the Variance of Two Normal 

Distributions 
9.4. Inference on Two Population Proportions 

10. Simple Linear Regression and Correlation 
10.1. Empirical Models 
10.2. Regression: Modelling Linear Relationships – The 

Least-Squares Approach 
10.3. Correlation: Estimating the Strength of Linear 

Relation 
10.4. Hypothesis Tests in Simple Linear Regression 

10.4.1. Use of t-tests 
10.4.2. Analysis of Variance Approach to Test 

Significance of Regression 
10.5. Prediction of New Observations 
10.6. Adequacy of the Regression Model 

10.6.1. Residual Analysis 
10.6.2. Coefficient of Determination 

10.7. Correlation 
 

 

Course Name PHYSICS FOR ENGINEERS 

Course 
Description 

Vectors; kinematics; dynamics; work, energy, and power; impulse and 
momentum; rotation; dynamics of rotation; elasticity; and oscillation. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture and 1 unit laboratory 

Number of Contact 
Hours per Week 

3 hours lecture and 3 hours laboratory 

Corequisite Calculus 2 

Program Outcome 

a. ability to apply knowledge of mathematics and science to solve 
complex geodetic engineering problems 

b. ability to design and conduct experiments, as well as to analyze 
and interpret data 

Course Outcomes 

After completing this course, the student must be able to: 
1. Use calculus to solve problems in force statics and kinematics; 
2. Apply the Newton’s Laws of Motion; 
3. Use calculus to solve work and energy problems; 
4. Apply the law of conservation of energy to problems; 
5. Solve problems on impulse and momentum and collisions; 
6. Determine the stress and strain on a body;  
7. Solve simple harmonic motion applications; 
8. Describe the characteristics of fluids at rest and in motion; 
9. Solve basic problems in fluid statics and kinematics 

10. Describe the three methods of heat transfer; 
11. Solve basic problems in heat transfer; 
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12. Discuss the properties of waves, modes of vibration of strings 
and air columns; 

13. Define electric current, electric resistance and voltage; 
14. Compute the electric force between electric charges; 
15. Solve problems on resistance and cells in series and parallel; 
16. State Kirchhoff’s rules and apply them in a given circuit; 
17. Describe electromagnetism and apply its principles to problem 

on magnetic field and torque. 
18. Describe image formation by mirrors and lenses and solve 

basic optics problems 

Course Outline 

1. Work, Energy and Power 
2. Impulse and Momentum 
3. Kinematics 
4. Dynamics 
5. Rotation 
6. Dynamics of Rotation 
7. Elasticity 
8. Oscillations 
9. Fluids 

10. Heat Transfer 
11. Waves 
12 Electrostatics 
13. Magnetism 
14. Optics 

Laboratory 
Equipment 

Physics Laboratory 

 
 
B. BASIC ENGINEERING SCIENCES 
 

Course Name COMPUTER-AIDED DRAFTING 

Course 
Description 

Concepts of computer-aided drafting (CAD); introduction to the CAD 
environment; terminologies; and the general operating procedures 
and techniques in entering and executing basic CAD commands. 

Number of Units 
for Lecture and 
Laboratory 

1 unit lecture; 1 unit laboratory 

Number of Contact 
Hours per Week 

1 hour lecture; 3 hours laboratory 

Prerequisite None 

Program Outcome 

a. ability to apply knowledge of mathematics and science to solve 
complex geodetic engineering problems 

g. ability to communicate effectively 
k. ability to use techniques, skills, and modern engineering tools 

necessary for geodetic engineering practice 
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Course Outcomes 

After completing this course, the student must be able to: 
1. Define the terms related to computer-aided drafting systems; 
2. Identify the important tools used to create technical drawings in 

CAD; 
3. Create electronic drawings (e-drawing) using CAD; and 
4. Appreciate the usefulness of the knowledge and skills in 

computer aided drafting as applied in his/her professional 
development. 

Course Outline 

1. Introduction to CAD Software 
2. CAD Drawing 
3. Snapping, Construction Elements 
4. Dimensioning 
5. Plotting, Inputting Images 
6. 3D and Navigating in 3D 
7. Rendering 

Laboratory 
Equipment 

1. Personal computer with: 
1.1. Operating system 
1.2. CAD software 

2. Printer or plotter 

 

Course Name COMPUTER FUNDAMENTALS AND PROGRAMMING 

Course 
Description 

Basic information technology concepts; fundamentals of algorithm 
development; high-level language and programming applications; 
computer solutions of engineering problems. 

Number of Units 
for Lecture and 
Laboratory 

1 unit lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

1 hour lecture; 6 hours laboratory 

Prerequisite None 

Program Outcome 

a. ability to apply knowledge of mathematics and science to solve 
complex geodetic engineering problems 

k. ability to use techniques, skills, and modern engineering tools 
necessary for geodetic engineering practice 

Course Outcomes 

After completing this course, the student must be able to: 
1. Understand basic information technology concepts; 
2. Use application software and the Internet properly; 
3. Acquire proficiency in algorithm development using a high-level 

programming language; 
4. Use the computer as a tool in engineering practice. 

Course Outline 

1. Introduction to Computers 
1.1. Computer Organization 
1.2. Number Systems and Data Representation 
1.3. Application Software: Word Processing and Spreadsheet 
1.4. The Internet 

2. Programming 
2.1. Algorithm Development 
2.2. Programming Fundamentals 



 

PSG for BS GE  Page 9 of 40 
 

Laboratory 
Equipment 

1. Personal computer with: 
1.1. Operating system 
1.2. Word processing software 
1.3. Spreadsheet software 
1.4. High-level programming language 
1.5. Internet browser and Internet connection 

 

Course Name ENGINEERING MECHANICS 

Course 
Description 

Force, moment, and motion concepts. Newton’s Laws of Motion. 
Analysis of particles and rigid bodies in static and dynamic equilibrium 
using vector mechanics and energy and momentum methods. 
Geometric properties of lines, areas, and volumes. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisites Physics for Engineers 

Program Outcome 
a. ability to apply knowledge of mathematics and science to solve 

complex geodetic engineering problems 

Course Outcomes 

After completing this course, the student must be able to: 
1. Explain the fundamental concepts related to engineering 

mechanics; 
2. Solve for the components and resultants of force, moment, and 

motion vectors; 
3. Analyze static and dynamic equilibrium of particles and rigid 

bodies 
4. Analyze particles and rigid bodies in motion using energy and 

momentum methods; and 
5. Compute for geometric properties (centroids and moments) of 

lines, areas, and volumes. 

Course Outline 

1. Introduction to Mechanics, Discussion on Newton's Laws of 
Motion, Concept of Particles and Rigid Body; Review of Vector 
Operations 

2. Motion Concepts; Definition of Position, Velocity and 
Acceleration of a Particle, Equations of Motion, Rectilinear 
Motion 

3. Concept of a Force, Components and Resultants of Forces, 
Concurrent Force Systems 

4. Equilibrium of Particles, Concepts of Static Equilibrium, Free 
Body Diagram, Analysis of Particles in Static Equilibrium 

5. Equilibrium of Particles, Static, Kinetic and Limiting Friction 
Concepts, Belt Friction, Wedges 

6. Rectilinear Motion 
7. Curvilinear Motion of Particles 
8. Relative Motion and Moving Frames of Reference 
9. Concept of Dynamic Equilibrium, Concept of Inertia, Force and 

Inertia, Effective Force Diagram for Particles 
10. Dependent Motion 
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11. Work and Energy Principle for Particles; Concepts of Work and 
Energy, Conservative Forces, Conservation of Mechanical 
Energy 

12. Principle of Impulse and Momentum for Particles, Concepts of 
Impulse and Momentum 

13. Analysis of Impact of Colliding Particles 
14. Moment of a Force About a Point, Moment of a Force About a 

Line, Noncurrent Forces in Space 
15. Couples and their Moments, Components and Resultants of 

Moment Vectors  
16. Reduction of Force-Couple Systems, Coplanar Force Systems 
17. Equivalent Force-Couple Systems 
18. First Moment of Lines and Areas, Centroid and Center of Gravity 

of Lines and Areas (Centroids of Common Shapes, Centroid and 
Center of Gravity of Composite Figures) 

19. Equilibrium of Rigid Bodies 
20. First Moment of Volumes, Centroid and Center of Gravity of 

Volumes (Centroids of Common Shapes, Centroid and Center of 
Gravity of Composite Shapes and Volumes) 

21. Analysis of Rigid Bodies in Static Equilibrium; Three 
Dimensional Problems on Static Equilibrium 

22. Types of Plane Motion, Analysis of a Rigid Body in Translation, 
Rotation about a Fixed Axis 

23. Absolute and Relative Velocity in General Planar Motion (Pole 
Method for Velocity Analysis) 

24. Absolute and Relative Acceleration in General Planar Motion 
(Pole Method for Acceleration Analysis) 

25. Mass Moment of Inertia of Shapes 
26. Plane Motion of a Rigid Body: Forces and Accelerations 
27. Instantaneous Center Method for Velocity Analysis 
28. Work and Energy Principle for Rigid Body Motion; Concepts of 

Work and Energy, Conservative Forces, Conservation of 
Mechanical Energy 

29. Principle of Impulse and Momentum for Rigid Bodies, Concepts 
of Impulse and Momentum 

30. Analysis of Impact of Colliding Particles and Rigid Bodies 

 

Course Name ENGINEERING ECONOMICS 

Course 
Description 

Concepts of the time value of money and equivalence; basic economy 
study methods; decisions under certainty; decisions recognizing risk; 
and decisions admitting uncertainty. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Second Year Standing 

Program 
Outcomes 

e. Ability to identify, formulate, and solve complex geodetic 
engineering problems 
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k. Ability to use techniques, skills, and modern engineering tools 
necessary for engineering practice 

Course Outcomes 

After completing this course, the student must be able to: 
1. Solve problems involving interest and the time value of money; 
2. Evaluate project alternatives by applying engineering economic 

principles and methods and select the most economically 
efficient one; and 

3. Deal with risk and uncertainty in project outcomes by applying 
the basic economic decision making concepts. 

Course Outline 

1. Introduction 
1.1. Definitions 
1.2. Principles of Engineering Economics 
1.3. Engineering Economics and the Design Process 
1.4. Cost Concepts for Decision Making 
1.5. Present Economic Studies 

2. Money-Time Relationships and Equivalence 
2.1. Interest and the Time Value of Money 
2.2. The Concept of Equivalence 
2.3. Cash Flows 

3. Economic Study Methods 
3.1. The Minimum Attractive Rate of Return 
3.2. Basic Economic Study Methods: Present Worth, Future 

Worth, Annual Worth, Internal Rate of Return, External 
Rate of Return 

3.3. Other Methods: Discounted Payback Period, Benefit/Cost 
Ratio 

4. Decisions Under Certainty 
4.1. Evaluation of Mutually Exclusive Alternatives 
4.2. Evaluation of Independent Projects 
4.3. Effects of Inflation 
4.4. Depreciation and After-Tax Economic Analysis 
4.5. Replacement Studies 

5. Decisions Recognizing Risk 
5.1. Expected Monetary Value of Alternatives 
5.2. Discounted Decision Tree Analysis 

6. Decisions Admitting Uncertainty 
6.1. Sensitivity Analysis 
6.2. Decision Analysis Models 

 

Course Name ENGINEERING MANAGEMENT 

Course 
Description 

Decision-making; the functions of management; managing production 
and service operations; managing the marketing function; and 
managing the finance function. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Third Year Standing 
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Program 
Outcomes 

h, i, l 

Course Objectives 
After completing this course, the student must be able to: 

1. Understand the field of engineering management; 
2. Know and apply the different functions of management. 

Course Outline 

1. Introduction to Engineering Management 
2. Decision Making 
3. Functions of Management 

3.1. Planning / Coordinating 
3.2. Organizing 
3.3. Staffing 
3.4. Communicating 
3.5. Motivating 
3.6. Leading 
3.7. Controlling 

4. Managing Product and Service Operations 
5. Managing the Marketing Function 
6. Managing the Finance Function 

Laboratory 
Equipment 

None 

Suggested 
References 

Eisner, Howard. Essentials of Project and System Engineering 
Management, 2nd ed. John Wiley & Sons, Inc., 2002. 

Gram, Harold A. An Introduction to Management. Holt, Rinehart 
and Winston of Canada, Limited, 1990. 

Oberlender, Gerold D. Project Management for Engineering and 
Construction, 2nd ed. McGraw-Hill, 2000. 

Robbins, Stephen P. and Mary Coulter. Management, 6th ed. 
Prentice Hall, Inc., 1999. 

Wheeler, Thomas F. Computer and Engineering Management. 
McGraw-Hill, 1990. 

 

Course Name BASIC OCCUPATIONAL SAFETY AND HEALTH 

Course 
Description 

Occupational Safety and Health (OSH) concepts, principles and 
practices; determination of existing and potential safety and health 
hazards; identification of control measures; provisions of Philippine 
laws that refer to occupational safety and health. 

Number of Units 
for Lecture and 
Laboratory 

1 unit lecture 

Number of Contact 
Hours per Week 

1 hour lecture 

Prerequisite Second Year Standing 

Program 
Outcomes 

c. ability to design a system, component, or process to meet 
desired needs within realistic constraints such as economic, 
environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability, in accordance with 
standards 
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h. broad education necessary to understand the impact of industrial 
engineering solutions in a global, economic, environmental, and 
societal context 

Course Outcomes 

After completing this course, the students must be able to: 
1. Understand the concepts related to occupational safety and 

industrial hygiene. 
2. Identify solutions for occupational safety and health problems 
3. Determine causes of occupational health problems 
4. Know OSH laws in the Philippines 

Course Outline 

1. Introductory Concepts 
2. Occupational Safety and Health Principles 
3. Industrial Hygiene 

3.1. Workplace Hazards 
3.2. Types of Controls 

4. Government Legislation 
5. Preventive and Protective Measures 

5.1. Engineering Controls 
5.2. Administrative Controls 
5.3. PPE 

6. Management of OSH 
6.1. Worker Participation 
6.2. Training 
6.3. Key Performance Indicators 

7. Health Promotion, Education, and Training 
8. Plant Visit Simulation 

 
 
C. ALLIED COURSES 
 

Course Name 
ELECTRICAL AND ELECTRONIC ENGINEERING FOR 
GEODETIC ENGINEERS 

Course 
Description 

Principles, basic laws and theorems used in analyzing electrical 
circuits in both direct current and alternating current conditions. 
Analysis of DC and AC Circuits; characteristics and methods of 
control; digital circuits and logic gates; Transducers and transducer 
circuits. Feedback control systems; introduction to digital control; 
Introduction to Programmable Logic Controllers; A/D-D/A Conversion; 
process control. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite Physics for Engineers 

Program Outcome 
m. ability to design, develop, implement, and improve integrated 

systems that include people, materials, information, equipment 
and energy 
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Course Outcomes 

After completing this course, the student must be able to: 
1. Know the characteristics, uses and application of circuit 

elements/devices and their parameters; and 
2. Apply the fundamental circuit laws, theorems and techniques 

used in DC and AC circuit analysis. 

Course Outline 

1. Definitions, Types and Symbols of Circuit Elements, Circuit 
Variables and Parameters 

2. Resistance 
2.1. Definitions 
2.2. Factors That Affect the Resistance of a Conductor 
2.3. Resistivity of Commonly Used Conductors 
2.4. Resistance as a Function of Temperature 
2.5. Conductance 

3. Ohm’s Law, Electrical Power, Electrical Energy 
4. Heating Effect of Electric Current 
5. Resistors 
6. Network Reduction (Delta-to-Wye Transformation, Wye-to-Delta 

Transformation) 
7. Maximum Power Transfer in Direct Current Circuits 
8. Cells and Batteries 
9. Laws, Theorems and Methods Used in Network Analysis 

9.1. Kirchhoff’s Laws 
9.2. Maxwell’s Mesh Method 
9.3. Superposition Theorem 
9.4. Thevenin’s Theorem 
9.5. Norton’s Theorem 

10. Inductors 
11. Capacitors 
12. Alternating Current Circuits 

12.1. Definition of AC 
12.2. Nomenclature of Periodic Waves 
12.3. Equations of Continuous Sinusoidal Current and Voltage 

Waves 
12.4. Phase Angle, Phase Angle Difference, Leading Wave, 

Lagging Wave 
12.5. Impedance Function 

13. Voltage and Current Relationships 
13.1. Pure Resistive Circuit 
13.2. Pure Inductive Circuit 
13.3. Pure Capacitive Circuit 
13.4. Series RL Circuit 
13.5. Series RC circuit 
13.6. Series RLC Circuit 

14. Effective Value of AC 
15. Phasor Algebra 
16. Conductance, Susceptance and Admittance of AC Circuits 
17. Analysis of DC and AC Circuits 
18. Characteristics and methods of control 
19. Digital circuits and logic gates 
20. Transducers and transducer circuits 
21. Feedback control systems 
22. Introduction to digital control 
23. Introduction to Programmable Logic Controllers 
24. A/D-D/A Conversion 
25. Process control. 
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Course Name ENVIRONMENTAL SCIENCE AND ENGINEERING 

Course 
Description 

Ecological framework of sustainable development; pollution 
environments: water, air, and solid; waste treatment processes, 
disposal, and management; government legislation, rules, and 
regulation related to the environment and waste management; and 
environmental management system. 

Number of Units 
for Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite None 

Program Outcome 

c. ability to design a system, component, or process to meet 
desired needs within realistic constraints such as economic, 
environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability, in accordance with 
standards 

h. broad education necessary to understand the impact of geodetic 
engineering solutions in a global, economic, environmental, and 
societal context 

Course Outcomes 

After completing this course, the student must be able to: 
1. Understand the various effects of environmental pollution; 
2. Know the existing laws, rules, and regulations of the 

government on environmental issues; 
3. Identify, plan, and select appropriate design treatment schemes 

for waste disposal; and 
4. Understand the importance of waste management and its 

relevance to the engineering profession. 

Course Outline 

1. Ecological Concepts 
1.1. Introduction to Environmental Engineering 
1.2. Ecology of Life 
1.3. Biogeochemical Cycles 
1.4. Ecosystems 

2. Pollution Environments 
2.1. Water Environment 
2.2. Air Environment 
2.3. Solid Environment 
2.4. Toxic and Hazardous Waste Treatment 

3. Environmental Management System 
3.1. Environmental Impact Assessment 
3.2. Environmental Clearance Certificate 
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Course Name TECHNOPRENEURSHIP 101 

Course Description 

Technopreneurship is a philosophy, a way of building a career or 
perspective in life. The course covers the value of professional and life 
skills in entrepreneurial thought, investment decisions, and action that 
students can utilize in starting technology companies or executing 
R&D projects in companies as they start their careers. The net result 
is a positive outlook towards wealth creation, high value adding, and 
wellness in society. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture 

Number of Contact 
Hours per Week 

3 hours lecture 

Prerequisite None 

Program Outcome 
l. knowledge and understanding of engineering and management 

principles as a member and leader in a team, to manage projects 
and in multidisciplinary environments 

Course Outcomes 

After completing this course, the student must be able to: 
1. Evaluate and define the market needs; 
2. Solicit and apply feedback from mentors, customers and other 

stakeholders; 
3. Experience the dynamics of participating on a business team; 
4. Pitch a business plan for a technology idea; 
5. Develop an initial idea into a “prototype.” 

Course Outline 

1. Introduction 
1.1. Entrepreneurial Mindset 
1.2. Innovation and Ideas 
1.3. Products and Services 
1.4. Team Formation 

2. Customers 
3. Value Proposition 
4. Market Identification and Analysis 
5. Creating Competitive Advantage 
6. Business Models 
7. Introduction to Intellectual Property 
8. Execution and Business Plan 
9. Financial Analysis and Accounting Basics 

10. Raising Capital 
11. Ethics, Social Responsibility, and Globalization 

 
 
E. PROFESSIONAL COURSES 
 
1. CORE COURSES 
 

Course Title GENERAL SURVEYING 1 

Course Description 

Use of principal surveying instruments; surveying measurements 
and error theory; basic plane surveying operations and 
computational method of position; horizontal and vertical distance 
measurements; traverse and areas; basic cartography. 
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Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 1 unit laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 3 hour laboratory 

Prerequisite None 

Program Outcome 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

d. Work effectively in multi-disciplinary and multi-cultural teams in 
diverse fields of practice; 

h. Understand the effects and impact of the geodetic engineering 
profession on the environment and the society; 

k. Use the appropriate techniques, skills and tools necessary for 
the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Explain the principles and usage of typical surveying 

instruments 
CO 2. Discuss field procedures employed in plane surveying 
CO 3. Identify errors associated with common field operations 

and adjust field data accordingly 
CO 4. Demonstrate proper fieldwork procedures and 

mathematical computations in conducting horizontal and 
vertical distance measurements 

CO 5. Execute field computations of traverse, area and simple 
subdivision problems 

CO 6. Illustrate correct survey plans 
CO 7. Develop basic knowledge in cartography 

Course Outline 

1.0 Class Orientation 
• Lab Instrument Use Rules and Regulations 
• Surveying Fieldwork 

2.0 Introduction to Surveying and Mapping 
• Geomatics and Its Disciplines 
• Surveying, Uses of Surveys and Types of Surveys 
• Definition of Basic Surveying Terms 
• Mapping 

3.0 Errors and Statistics; Probable Errors 
• Measurement vs. Observation 
• Error and Correction, Sources of Errors and Types of Errors 
• Statistics and Measures of Central Tendency 
• Precision vs. Accuracy 
• Probable Errors, Weighted Observations and 

Interrelationship of Errors 
4.0 Horizontal Distance Measurement 

• Spatial and Horizontal Distances 
• Methods and Instruments Used to Determine Horizontal 

Distances 
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• Taping, Types of Measuring Tapes, Taping Accessories and 
Operations in Taping 

5.0 Tape Correction 
• Rules in Tape Corrections 
• Corrections to Tape 

EXAMINATION 1 
6.0 Angle and Direction Measurements; Compass Traverse 

• Components of an Angle and Angles in the Vertical Plane 
• Meridian and Its Types 
• Units for Measuring Angles 
• Bearing, Azimuth and Other Angles 
• Instruments for Angle and Direction Measurements 
• Magnetic Declination and Its Variations 
• Closed-Compass Traverse Sample Computation and 

Adjustment 
• Lab Exercise: Pacing and Closed-Compass Traverse 

7.0 Horizontal Position by Triangulation & Trilateration 
• Triangulation 
• Trilateration 
• Strength of Figure 

8.0 Horizontal Position Computation by Traverse and Sideshots 
• Traverse, Purposes of Traverse, General Classes of 

Traverse and Types of Traverse 
• Traverse Computation and Adjustment 
• Compass Rule and Transit Rule 
• Sideshots Computation and Adjustment 
• Coordinates Computation 
• Total Station Demo  
• Lab Exercise: Handling and Setting-up the Total Station 
• Lab Exercise: Closed-Loop Azimuth Traverse 
• Lab Exercise: Sideshots 

9.0 Area Computation Techniques 
• Methods of Area Computations for Regular Boundaries 
• Methods of Area Computations for Irregular Boundaries 

EXAMINATION 2 
10.0 Omitted Measurements  

• Common Types of Omitted Measurements 
• Sample Computations  

11.0 Simple Subdivision   
• Simple Subdivision Sample Computation and Adjustment 
• Lab Exercise: Area Computation and Simple Subdivision 

Computation (Officework) 
12.0 Introduction to Vertical Distance Measurements  

• Definition of Basic Leveling Terms 
• Leveling and Significance of Leveling Operations 
• Types of Level and Leveling Rod 
• Leveling Operations 

13.0 Introduction to Cartography; Plotting Guidelines  
• Cartography and Its Development 
• Map, Map Elements and Types of Maps 
• Importance of Maps in Geographic Information Systems 

(GIS) 
• Analog vs. Digital Maps 
• Map Scale and Planning 
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• Inside a Lot Plan 
• Plotting by Coordinate Method 
• Lot Data Computation Form 
• Lab Exercise: Plotting 

EXAMINATION 3 
FINAL EXAMINATION 

 

Course Name GENERAL SURVEYING 2 

Course Description 

Introduction of different surveying operations and techniques: 
control, topographic, hydrographic and mine surveying, introduction 
to astronomic and satellite geodesy, introduction to remote sensing 
and geographic information systems. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 6 hours laboratory 

Prerequisites General Surveying 1 

Program Outcome 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

d. Work effectively in multi-disciplinary and multi-cultural teams in 
diverse fields of practice; 

h. Understand the effects and impact of the geodetic engineering 
profession on the environment and the society; 

k. Use the appropriate techniques, skills and tools necessary for 
the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Explain the principles, concepts and objectives of the 

different types of surveying and basic geospatial 
technologies 

CO 2. Identify the uses or applications of the different types of 
surveying and basic geospatial technologies 

CO 3. Use properly the total station, level and theodolite 
CO 4. Perform properly the different types of surveying from 

planning to submittal of survey returns 
CO 5. Construct survey plans and topographic maps 

Course Outline 

1.0 Class Orientation 
• Lab Instrument Use Rules and Regulations 
• Guidelines in Fieldwork Proposal (Outline) 

2.0 Review of Horizontal and Vertical Positioning 
• Recall of Horizontal Positioning, Vertical Positioning 
• Review of Adjustment 
• Automatic Level (Demo and Familiarization) 
• Lab Exercise Prep: Reconnaissance and Recovery of 

Existing Control Points 
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3.0 Techniques for Vertical Distance Measurements 
• Double Rod, Double Set-Up, Double Run, Three-Wire and 

Trigonometric Leveling 
• Errors in Leveling 
• Adjustment of Intermediate Benchmarks 
• Automatic Level Demo 

4.0 Control Surveying 
• Definition, Types, and Classes (According to Area and 

Accuracy) 
• Control Stations 
• Process of Control Surveying 
• Accuracy Standards and Specifications 
• Philippine Reference Datum 
• Lab Exercise: Establishment of Vertical Control (Leveling) 

5.0 Topographic Surveying 
• Topography, Topographic Surveying and Maps 
• Methods of Representing Relief 
• Characteristics and Types of Contours 
• Selection of Contour Interval 
• Applications of Contours 
• Basic Field Methods for Locating Topographic Details 
• Locating Contour Lines by Interpolation 
• Standards for Accuracy of Maps and Map Data 
• Lab Exercise: Topographic Surveying 

6.0 Mine Surveying 
• Parts of a Mine 
• Solving for Strike and Dip using Boreholes 
• Eccentric Telescopes 
• Control Establishment 
• Mine Orientation 
• Lab Exercise: Mine Surveying  

Examination I 
7.0 Hydrographic Surveying 

• Hydrography, Hydrographic Surveys, and Maps 
• Operations in Hydro-survey 
• Tides, Tidal Datums, and Tide Stations 
• Soundings 
• Point Fixing 
• Lab Exercise: Hydrographic Surveying (Bathymetric 

Mapping) 
8.0 Astronomic Observations 

• Introduction to Geodetic Astronomy 
• Celestial Sphere 
• Celestial Coordinate Systems 
• Astronomic Triangle 
• Special Star Positions 
• Astronomic Observations 
• Azimuth Determination 
• Errors and Corrections 
• Lab Exercise: Azimuth Determination from Solar 

Observations 
9.0 Introduction to Geospatial Technologies 

• Evolution of Navigation and Positioning 
• The Global Positioning System 
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• Positioning using GPS 
• GPS Sources of Errors 
• Differential GPS 
• GPS Equipment 
• GPS Applications & Developments 
• Introduction to Geographic Information Systems 
• Introduction to Remote Sensing 
• Lab Exercise: GPS Navigation  

EXAMINATION 2 
FINAL EXAMINATION 

 

Course Name PROPERTY SURVEYS 

Course Description 

Property boundary surveys, survey project controls, comparative 
equipment, procedures and precision, standards, regulations 
governing property surveys, transformation of coordinates from 
different coordinate systems used in the Philippines and current 
advancements in land surveying. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

3 hours lecture; 6 hours laboratory 

Prerequisite General Surveying 2 

Program Outcome 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

d. Work effectively in multi-disciplinary and multi-cultural teams in 
diverse fields of practice; 

h. Understand the effects and impact of the geodetic engineering 
profession on the environment and the society; 

k. Use the appropriate techniques, skills and tools necessary for 
the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Explain the different classes of land surveys 
CO 2. Identify the coordinate system used to fix the position of 

property surveys  
CO 3. Execute boundary survey 
CO 4.  Recognize the different kinds of property maps/plans 
CO 5.  Generate several property survey maps/ plans 
CO 6. Identify applicable rules, regulations and procedures 

prescribed by the Philippine Government in the conduct of 
property surveys 

CO 7. Recognize the different advancements in property 
surveying 
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Course Outline 

1. Course Introduction and Requirements    
A. Definition of Terms 
B. Property Surveying General Methodology 

2. Scope and Classification of Property Surveying   
A. Classification of Property Surveying 
B. Agencies involved in Property Surveying 
C. Instrumentation 

3. Position of Surveys       
A. Points of References 
B. Fixing Points of References 
C. Coordinate Systems 
D. Control Survey 
E. Reference Survey/ Common Point Analysis  

4. Isolated Surveys       
A. Different kinds of isolated surveys 
B. Methodology 
C. Survey outputs 
D. Inspection, Verification and Approval of Surveys 

5. Subdivision Surveys       
A. Simple Subdivision 
B. Complex Subdivision 
C. Methodology 
D. Survey outputs 

6. Cadastre and Cadastral Survey     
A. Purposes and Requirement 
B. Methodology 
C. Survey Output 

7. Technological Advancement in Property Surveying    
A. Geocentric System 
B. Non-traditional survey techniques 
C. Digital survey plan submission 

 

Course Name ENGINEERING SURVEYS 

Course Description 

The course focuses on the application of surveying principles to 
construction and industrial works with emphasis on the geometry 
and layout of road and railway curves, earthworks and lay-out of 
buildings. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 6 hours laboratory 

Prerequisite General Surveying 2 

Program Outcome 

a.   Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering;  

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 
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d. Work effectively in multi-disciplinary and multi-cultural teams in 
diverse fields of practice; 

h. Understand the effects and impact of the geodetic engineering 
profession on the environment and the society; 

k. Use the appropriate techniques, skills and tools necessary for 
the practice of geodetic engineering 

Course Outcomes 

By the end of the semester, students must be able: 
1. To conduct surveys for the control of construction and 

industrial works by understanding the basic procedures; 
2. To design and layout horizontal and vertical curves by 

understanding the geometry employed; 
3. To conduct survey works and prepare survey plans for 

engineering works;  
4. To compute and analyze earthwork quantities; and 
5. To layout several types of construction works. 

Course Outline 

1. Introduction 
a. Definition of Terms 
b. Control 
c. Topographic Survey/ Equipment 

2. Route Surveying: Horizontal Route Alignment     
a. Circular Curves 
b. Spiral Easement Curves and Super elevation 

3. Route Surveying: Vertical Route Alignment   
a. Profiles 
b. Vertical Curves 
c. Sight Distances   

4. Earthworks  
a. Profiles and Cross-sections     
b. Areas of Cross-sections   
c. Volume Computation      
d. Earthwork Distribution Analysis      

5. Construction Surveys    
a. Line and Grade       

i. Highways  
ii. Sewers, Pipelines and Culverts  
iii. Tunnels  
iv. Bridges  

b. Buildings  
c. Dams  
d. As-built Surveys 
e. Construction Management 

THIRD LONG EXAM:       
PROJECT 

 

Course Name CARTOGRAPHY 

Course Description 
Overview of cartography; maps; mapping standards in the 
Philippines; terrain modeling; computer-aided design (CAD) for 
survey applications; basic Geographic Information Systems (GIS) 

Number of Units for 
Lecture and 
Laboratory 

1 unit lecture; 2 units laboratory 
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Number of Contact 
Hours per Week 

1 hour lecture; 6 hours laboratory 

Prerequisite None 

Program Outcomes 

a.   Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

d. Work effectively in multi-disciplinary and multi-cultural teams in 
diverse fields of practice; 

h. Understand the effects and impact of the geodetic engineering 
profession on the environment and the society; 

k. Use the appropriate techniques, skills and tools necessary for 
the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Explain and illustrate the concepts, principles and 

applications of cartography 
CO 2. Apply the different mapping theories and standards in 

digital map design and layout 
CO 3. Create and analyze spatial datasets, and prepare maps 

with the use digital cartographic software, including CAD 
and GIS 

CO 4. Implement topographic symbols and plotting of areas 
from topographic survey 

CO 5. Generate map visualizations of terrain and other 
geographic data 

CO 6. Perform basic surface interpretation for road design and 
volume computation. 

CO 7. Prepare documentations of work flows and procedures in 
performing software-based exercises and provide 
solutions to possible errors or problems 

CO 8. Propose, design and create maps of a chosen 
subject/topic 

CO 9. Present and interpret the map project in class and/or in 
the Geomatics Student Project Colloquium at the end of 
the course 

Course Outline 

1. Introduction to Cartography (1 week) 
1.1 Definition of Cartography 
1.2 Characteristics and classifications of maps 
1.3 Purpose and application of maps 
1.4 Advantages and limitation of maps 

Lab: Map Template (CAD) 
2. Computer-Assisted Cartography (1 week) 

2.1 Definition, justification and applications of computer-
assisted cartography 

2.2 Data acquisition for digital mapping 
2.3 Introduction to related software for computer-assisted 

cartography 
2.4 Survey plan preparation, standards and specifications 

Lab: Survey Plan (CAD) 
3. Scale, Coordinate Systems and Projections (1 week) 
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3.1 Definition, forms and types of scale 
3.2 Definition and difference of coordinate systems and 

projections 
3.3 Four levels of map classification 
3.4 Introduction to geographic information systems 
Lab: Understanding scale and projections 

4. Contour Interpretation (1 week) 
4.1 Definitions of contour and related terms 
4.2 Characteristics and types of contour 
4.3 Methods of plotting contour 
4.4 Applications and interpretation of contour 

Lab: Contour Plotting (CAD and Surfer) 
5. Surface Interpretation (1 week) 

5.1 Definition of surfaces 
5.2 Introduction to horizontal and vertical alignments in CAD 
5.3 Introduction to volume computation in road alignments 

Lab: Basic Road Design & Volume Computations (CAD) 
6. Map Design and Layout (2 weeks) 

6.1 Review of basic map elements 
6.2 Types and components of map design 
6.3 Typography 
6.4 Patterns 
6.5 Colors 
6.6 Symbolization  

Lab: Map Layout in GIS 
7. Geo-referencing (1 week) 

7.1 Definition of geo-referencing 
7.2 Related concepts in geo-referencing 
7.3 Methods and application of geo-referencing 

Lab: Georeferencing and Digitization 
8. Map Design Process (1 week) 

8.1 Purpose of making maps 
8.2 Designing maps 

Lab: Thematic mapping, symbolization and visualization of 
Geographic Data 1 

9. Generalization of Geographic Data (1 week) 
9.1 Introduction and definition of generalization 
9.2 Elements and controls of generalization 

Lab: Thematic mapping, symbolization and visualization of 
Geographic Data 2 

10. Map Project Implementation (4 weeks) 
10.1 Map project proposal 
10.2 Map design and implementation 

Lab: Map project proposal 
Lab: Map implementation 

 

Course Title PHOTOGRAMMETRY 

Course Description 

Mono and Stereo Photogrammetry; principles of vertical 
photography and stereoscopy; Optics; Image coordinate 
refinement; theory of orientation and aerial triangulation; digital 
image processing; DEM, contour and orthophoto generation; 
principles of satellite photogrammetry; close-range applications 
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Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 6 hours laboratory 

Prerequisites Geodetic Computations and Adjustments; Cartography 

Program Outcomes 

a.   Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Acquire a general appreciation of photogrammetry and its 

contribution to Geomatics 
CO 2. Understand the theoretical principles of digital stereo and 

mono photogrammetry 
CO 3. Know the theories behind photo orientation and 

aerotriangulation 
CO 4. Produce various photogrammetric products related to 

surveying, mapping and GIS applications 

Course Outline 

1. Photogrammetric Optics (0.5 week) 
2. Principles of Photography and Digital Cameras (2 weeks) 

Lab: PhotoScale and Flying Height Determination 
3. Photo Processing (0.5 week) 
4. Aerial Photography (0.5 week) 
5. Relief and Tilt Displacement (0.5 week) 
6. Flight Planning (2 weeks) 

Lab: Flight Planning 
7. Stereoscopy and Stereo Photogrammetry (2 weeks) 

Lab: Stereovision Test and Elevation through Parallax 
Measurement 

8. Review of Least Squares and Coordinate Transformation (1.5 
week) 

Lab: 3D Conformal Coordinate Transformation Calculations 
9. Image Coordinate Refinement (2 weeks) 

9.1 Collinearity Equations  
9.2  Photogrammetric Processes 

Lab: Photogrammetric Processing using ERDAS 
10. Relative and Absolute Orientation (1 week) 
11. Rectification and Photogrammetric Control (0.5 week) 
12. Aerotriangulation (0.5 week) 
13. Close Range Photogrammetry (1.5 weeks) 
14. Introduction 

14.1 Unmanned Aerial Systems for Mapping 



 

PSG for BS GE  Page 27 of 40 
 

Lab: Processing of UAV-derived images for orthophoto and 
DEM generation 

14.2 Synthesis (0.5 weeks) 

Laboratory 
Equipment 

Computers with photogrammetric processing software 

 

Course Title GEOMETRIC GEODESY 

Course Description 

The course covers introduction to geodesy, discussions on 
branches of geodesy; geometry of reference ellipsoids; reference 
systems and frames; geodetic datums; computations of geodetic 
positions; reductions of measurements to the ellipsoid; datum 
transformations and time and time systems. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture; 0 unit laboratory 

Number of Contact 
Hours per Week 

3 hours lecture; 0 hour laboratory 

Prerequisites General Surveying 2 

Program Outcomes 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering; 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Introduce the concept geodesy and identify the different 

branches of geodesy and their interrelationships; 
CO 2. Recognize the concepts, principles and techniques used in 

astronomical geodesy; 
CO 3. Explain the fundamental properties of a reference ellipsoid, 

its geometry and formulation; 
CO 4. Recognize the use and importance of datum, reference 

frames and reference systems; 
CO 5. Identify the different coordinate systems based on the 

different models of the earth; 
CO 6. Solve computational problems related to accurate position 

determination, reduction of measurements and coordinate 
transformation; and 

CO 7. Identify and experiment on several reference ellipsoids, 
geodetic datums that are relevant to the practice of 
geodetic engineering. 

Course Outline 
1. Introduction to Geodesy  
2. Astronomical Geodesy  
3. Reference ellipsoid 
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4. Geodetic positions 
5. Reference systems and frames 
6. Datum and datum transformations 
7. Geodetic reference frames/datums 

 

Course Title PHYSICAL GEODESY 

Course Description 

The course covers introduction to physical geodesy, fundamental 
of gravity field theory, geometry of the gravity field, spherical 
harmonic expansion of the gravity potential, residual gravity field, 
height systems and geoid modeling. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture; 0 unit laboratory 

Number of Contact 
Hours per Week 

3 hours lecture; 0 hour laboratory 

Prerequisites Geometric Geodesy 

Program Outcomes 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering; 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Recognize the relevance of studying the Earth’s gravity 

field in geodetic practice; 
CO 2. Understand the conceptual and mathematical background 

of potential theory; 
CO 3. Determine geoid height through global geopotential 

models and gravity data;   
CO 4. Grasp concepts of regional/local geoid modeling; and 
CO 5. Understand the effect of the earth’s structure and 

dynamics to the geodetic surveying. 

Course Outline 

1. Introduction to physical geodesy  
2. Gravity field of the earth  
3. Gravity reduction 
4. Potential heights 
5. Gravity field modelling 
6. Structure and Dynamics of the Earth 

 

Course Title SATELLITE GEODESY 

Course Description 
The course covers introduction to satellite geodesy with emphasis 
on GNSS technology for geodetic measurements. Different 
techniques and processing methods are included in the course. 
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Laboratory exercises introduce the students to instruments and 
handling and practical surveying applications. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture; 0 unit laboratory 

Number of Contact 
Hours per Week 

3 hours lecture; 0 hour laboratory 

Prerequisites Geometric Geodesy; Physical Geodesy 

Program Outcomes 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering; 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Appreciate the development of satellite positioning 

systems; 
CO 2. Understand the structure, acquisition and processing of 

SPS signals; 
CO 3. Solve computational problems in processing SPS 

observations; and 
CO 4. Familiarize with SPS applications and prospects of 

satellite geodesy. 

Course Outline 

1. Overview of Satellite Geodesy   
2. The GNSS signal 
3. Biases and Solutions 
4. Reference systems 
5. Receivers and Methods 
6. Static, DGPS and RTK 
7. Observing and Processing 
8. GNSS Modernization 
9. Future of satellite geodesy 

 

Course Name HYDROGRAPHIC SURVEYING 

Course Description 

This course covers introduction to hydrographic surveying; 
principles and methods of sounding and bathymetry; precise 
instrumentations for hydrographic surveying; and applications of 
hydrographic surveying. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 1 unit laboratory 
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Number of Contact 
Hours per Week 

2 hours lecture; 3 hours laboratory 

Prerequisites General Surveying 2 

Program Outcome 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering; 

Course Outcomes 

At the end of the course, the students should be able to: 
1. Gain proficiency in data collection with systematic surveys at 

different water bodies; 
2. Gain the skills to process collected information and produce 

different thematic maps; 
3. Acquire skills in identifying, planning and acquiring information 

necessary for related marine products for different 
applications; and 

4. Be able to use the theories and applications of hydrographic 
surveying. 

Course Outline 

1. Introduction to hydrographic surveying  (2 weeks) 
A. Definitions 
B. Purposes of hydrographic surveys 
C. Basic operations 

2. Principles of hydrographic surveying  (3 weeks) 
A. Survey specifications 
B. Hydrographic surveying processes 
C. Data output 

3. Positioning     (2 weeks) 
A. Principles of positioning 
B. Datums 
C. Horizontal and vertical control methods in hydrographic 

surveying 
4. Depth Determination    (2 weeks) 

A. Principles of depth determination 
B. Methods 
C. Acoustic fundamentals 
D. Transducers 
E. Corrections  

5. Water Levels and Flows    (3 weeks) 
A. Tides and Water Levels 
B. Tidal Measurement and Prediction 
C. Water levels not affected by tides 

6. Hydrographic Practice    (2 weeks) 
A. Applications  
B. Mapping, Volume Computation, Discharge determination 

etc. 
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Course Title REMOTE SENSING 

Course Description 

Fundamental concepts of remote sensing; electromagnetic 
radiation principles; history of aerial photography and space 
imaging; elements of visual interpretation; sensors and platform 
characteristics; digital image processing; information extraction; 
thermal infrared, microwave and LIDAR remote sensing; thematic 
mapping applications. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 6 hours laboratory 

Prerequisites Physics for Engineers 

Program Outcomes 

a.   Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Explain the concept of remote sensing, including the 

governing physical principles and energy interactions with 
features 

CO 2. Differentiate remote sensing systems and be aware of 
their characteristics, limitations and potential usefulness in 
different applications 

CO 3. Competently use an image processing and analysis 
software 

CO 4. Download satellite images from available online sources 
CO 5. Perform digital image processing, starting from pre-

processing, enhancement and display, information 
extraction, and accuracy assessment 

CO 6. Extract information from remotely-sensed images using 
the different elements of interpretation 

CO 7. Review scientific literatures about advancements in the 
field of remote sensing 

CO 8. Participate willingly on focus group discussions on specific 
applications in our environment and society where remote 
sensing may be used as a tool for mapping, monitoring 
and research 

CO 9. Design a complete workflow that can be implemented to 
address a specific real-world problem 

CO 10. Present the project details and results orally in class 
and/or in the Geomatics Student Project Colloquium 
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(GSPC) at the end of the course to share the learnings to 
fellow students 

CO 11. Submit a detailed technical documentation of the 
methods and techniques performed in laboratory 
exercises and group project, and perform scientific 
analyses of all the results attained 

Course Outline 

1. Introduction to Remote Sensing (0.5 week) 
1.1 Definition of Remote Sensing 
1.2 Scope of Remote Sensing 
1.3 Advantages and Limitations of Remote Sensing 
1.4 Applications of Remote Sensing 

Lab: Software Familiarization 
2. Physical Principles of Remote Sensing (1 week) 

2.1 The Nature of Electromagnetic Radiation 
2.2 The Electromagnetic Spectrum 
2.3 Radiation Principles 

Lab: Exploring Remote Sensing Data 
3. Energy Interactions with Earth Surface Features (1 week) 

3.1 Fundamental EMR-Matter Interactions 
3.2 Spectral Signatures 
3.3 Spectral Characteristics of Vegetation, Soil, and Water 
3.4 Differentiating Classes using Spectral Signatures 

Lab: Spectral Signatures 
4. Sensors and Platform Characteristics (0.5 week) 

4.1 Definitions of Sensors and Platforms 
4.2 Sensor Categories 
4.3 Types of Orbit Patterns 
4.4 Remote Sensing Systems Categories 
4.5 Common Scanning Modes 
4.6 Resolution of Digital Image 
4.7 Satellite Sensor Characteristics 

5. Digital Image Processing (0.5 week) 
5.1 Definition of Digital Images 
5.2 Data Formats 
5.3 Characteristics of Digital Images 
5.4 Image Visualization 
5.5 Steps in Digital Image Processing 

6. Geometric Corrections and Image Registration (1 week) 
6.1 Sensor Geometry 
6.2 Geometric Corrections 
6.3 Georeferencing 
6.4 Ground Control Points and Transformations 
6.5 Root Mean Square Error and Accuracy Assessment 
6.6 Resampling Algorithms 
6.7 Disadvantages of Rectification 

Lab: Image Registration and Georeferencing 
7. Radiometric Calibration (1 week) 

7.1 Definition of Radiometric Correction 
7.2 Uses of Radiometric Corrections 
7.3 Sources of Radiometric Errors 
7.4 Atmospheric Effects and Corrections 

Lab: Radiometric Calibration 
8. Image Enhancement (1 week) 
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8.1. Definition of Image Enhancement 
8.2. Spatial Enhancements 
8.3. Spectral Enhancements 

Lab: Image Enhancement 
9. Fundamentals of Image Interpretation (1 week) 

9.1. Definition of Image Interpretation 
9.2. Spatial Interpretation 
9.3. Spectral Interpretation 
9.4. Temporal Interpretation 

Lab: Image Interpretation 
10. Information Extraction (0.5 week) 

10.1. Introduction on Information Extraction 
10.2. Steps in Thematic Information Extraction from Satellite 

Images 
10.3. Image Classification Algorithms 

Lab: Image Classification 
11. Accuracy Assessment (0.5 week) 

11.1. Reference Data 
11.2. Sampling Methods 
11.3. Error Matrix 
11.4. Quantifying and Interpreting the Accuracy 

Lab: Accuracy Assessment of Classified Image 
12. Introduction to Thermal Infrared Remote Sensing (0.5 week) 

12.1. Thermal Infrared 
12.2. Temperature 
12.3. Thermal Radiation Laws 
12.4. Thermal Properties 
12.5. Thermal Energy Detectors 
12.6. Applications 

13. Introduction to Microwave Remote Sensing (0.5 week) 
13.1. Definition of RADAR 
13.2. Advantages and Disadvantages of RADAR 
13.3. EM Ranges of RADAR 
13.4. RADAR Resolution and Polarization 
13.5. Types of RADAR 
13.6. RADAR Geometry 
13.7. Applications 

14. Introduction to LiDAR Remote Sensing (0.5 week) 
14.1. LiDAR System Overview 
14.2. Advantages and Disadvantages of LiDAR 
14.3. LiDAR Data and Derivatives 
14.4. LiDAR Errors and Accuracy 
14.5. Applications 

15. Remote Sensing Applications Focus Group Discussion (0.5 
week) 

16. Group Project (4 weeks) 

Laboratory 
Equipment 

Computers with digital image processing software 
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Course Title GEODETIC COMPUTATIONS AND ADJUSTMENTS 

Course Description 

Concept of measurement and errors; error propagation in survey 
measurements; variance-covariance propagation; Theory of 
Standard and General Least Squares Adjustment; Adjustment of 
trilateration; triangulation and traverse network; Constraint 
Equations. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 6 hours laboratory 

Prerequisites Theory of Errors and Adjustments 

Program Outcomes 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 

Course Outcomes 

At the end of the course, the students should be able to: 
1. Explain concept of measurement, errors and adjustment 
2. Explain concept and methods in probability and statistical 

testing. 
3. Explain concepts and methods of adjustment and 

linearization, and least squares 
4. Understand the underlying condition equations for surveying 

applications 
5. Effectively perform least squares adjustment to various 

geodetic applications  
6. Carry out blunder detection for geodetic adjustment 

Course Outline 

1. Concept of Measurement and Error (w1) 
a. Types of Errors 
b. Sources of Errors 
c. Reliability of Measurements 
d. Significant Figures 

2. Linearization and Error Propagation (w2) 
a. Linear and Non-linear Functions 
b. Error Propagation of Systematic Errors 
c. Taylor Series 
d. Linearization of Uni- and Multi-Variate Functions 
e. Error Propagation of Multivariate Functions (Matrix 

Approach) 
f. Jacobian Matrix 

3. The Concept of Adjustment (w3) 
a. Simple Adjustment Methods 
b. Least Squares Criterion 
c. Application of Least Squares (Non-matrix Approach) 

4. Elementary Probability Theory (w4-5) 
a. Review of Piece-wise functions and Improper Integrals 

(optional) 
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b. Random Events, Probability and Random Variables 
c. Probability Distributions 
d. Expectation 
e. Measures of Precision and Accuracy 
f. Covariance and Correlation 
g. Covariance, Cofactor, and Weigh Matrices 

5. Statistical Testing for Samples/Observations (w6-7) 
a. The chi-square and t-student test  
b. Estimators of the mean and variance  
c. Confidence Intervals   
d. Statistical Testing   
e. Bivariate normal distribution   
f. Error ellipses   

6. Least Squares Adjustment Techniques (Matrix Approach) (w8-
12) 
a. Concept of Weight 
b. Adjustment of Indirect Observations 

i. Triangulation Network Adjustments 
ii. Trilateration Network Adjustments 
iii. Traverse Network Adjustments 

c. Adjustment of Observations Only 
d. General Least Squares Method 

i. Curve Fitting 
ii. Coordinate Transformation 

7. Variance-Covariance Propagation (w13) 
a. Stepwise Propagation 
b. Propagation for Least Squares Adjustment of Indirect 

Observations 
c. Propagation for Least Squares Adjustment of Observations 

Only 
8. Constraint Equations (w14) 

a. Helmert’s Method,  
b. Constraints Thru weighting 

9. Blunder Detection in Horizontal Networks (w15) 
a. A priori,  
b. A posteriori 

 

Course Title 
INTRODUCTION TO THE LAWS ON PRIVATE AND PUBLIC 
LANDS 

Course 
Description 

Introduction to the Philippine Legal System; overview of law in 
general; laws governing private property; laws governing state-
owned natural resources; alienable and disposable lands; lands of 
public domain; ancestral lands and domains; Indigenous People’s 
Rights Act; relevant provisions of the civil code governing property, 
its ownership, bundle of rights and easements; Philippine case 
studies. 

Number of Units 
for Lecture and 
Laboratory 

2 units lecture; 0 unit laboratory 

Number of Contact 
Hours per Week 

2 hours lecture; 0 hour laboratory 
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Prerequisites None 

Program Outcome e. Identify, formulate, and solve geodetic engineering problems 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1.  Describe the nature of private and private lands as well 

as ancestral lands 
CO 2. Explain the difference among lands of the public domain, 

private lands, and ancestral domains and the attendant rights 
and obligations as well as limitations attached to these real 
properties  

CO 3. Apply the law, policy and principles pertaining to the lands 
of the public domain, private lands and ancestral lands, 
particularly within the context of their future roles as geodetic 
engineers 

Course Outline 

I. Overview of Law in General – Hierarchy and Dimensions of Law 
[2 weeks] 
a. Divine, Natural and Man-Made Laws 
b. Laws of Nature 
c. Principles of Law 
d. Constitution, Statutes, Administrative Issuances, Local 

Ordinances & Jurisprudence 
e. Substantive and Remedial Laws 
f. Political/Administrative, Civil, Criminal, Remedial Laws 
g. Distinguishing Private Property Laws and Laws Governing 

State-Owned Resources [focus] 
h. Institutions dealing with Land Resources [focus] 

II. Lands of the Public Domain [3 weeks] 
a. The 1987 Constitution – Limits to Land Ownership 
b. Classification of Lands of the Public Domain – Forests, 

Mineral, Agricultural Land & National Parks 
c. The Regalian Doctrine or State Ownership of Natural 

Resources 
III. Private Property/Private Lands [6 weeks] 

a. Alienable and Disposable Lands – Public and Private  
b. Ownership of Private Land and Evidence of Ownership 

(Land Titles and Deeds)  
c. Civil Code Provisions pertaining to Private Property 

Ownership 
i. Bundle of Rights of an Owner 
ii. Easements to Property  

IV. Indigenous People’s Rights Act and Ancestral Domains [2 
weeks] 

a. Ancestral Domains, Ancestral Lands – Character of Being 
Private but Communal 

b. Formal Recognition of Ownership - CADT and CALT 
c. Rights to Ancestral Domain/Lands, Rights of IPs/ICCs – 

Ownership, Development, Benefits, etc 
d. Free and Prior Informed Consent 

V. Special Issues and Problems on Land in the Philippines 
Confronting Geodetic Engineers [1 week] 
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Course Name THEORY OF ERRORS AND ADJUSTMENTS 

Course Description 

The probability of the occurrence and propagation of errors; theory 
of least squares; method of observations and condition equations 
for the adjustment of linear and non-linear geodetic models; 
techniques of curve fitting. 

Number of Units for 
Lecture and 
Laboratory 

3 units lecture; 0 unit laboratory 

Number of Contact 
Hours per Week 

3 hours lecture; 0 hour laboratory 

Prerequisites Differential Equations 

Program Outcomes 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 

Course Outcomes 

At the end of the course the student must be able to know: 
1. The sources, classification, occurrence and propagation of 

errors. 
2. The principles and methods of least squares 
3. Observation & condition equitation in the analysis and 

adjustment of measurements.  
4. To know how to solve problems and adjustments using 

computer programs 

Course Outline 

1. Basic Concept of Matrices 
1.1. Definition and Classification of Matrices 
1.2. Algebra of Matrices 
1.3. Matrix Methods of Linear Systems 
1.4. Method of Symmetric Linear Systems 

2. Sources and Classification of Errors 
3. Law of Errors 

3.1. Quality of measurements 
3.2. Probability Function for the Existence of Errors 
3.3. Properties of Errors 

4. Theory of Least Squares 
4.1. Linear and Non-Linear Models 
4.2. Principles of Least Squares 
4.3. Most Probable Value of Measurements 
4.4. Variances and Covariances 
4.5. Measures of Errors 

5. Propagation of Errors 
5.1. Covariance Matrix 
5.2. Propagation of Systematic Errors 
5.3. Propagation of random Errors 
5.4. Error Ellipse 
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Course Title GEODETIC SURVEYING 

Course Description 

The course includes discussions on the principles and methods of 
the establishment and densification of horizontal and vertical 
geodetic control networks; accuracy standards and specifications 
of horizontal and vertical geodetic control networks. Laboratory 
exercises introduce the students to instruments and handling and 
practical surveying applications. 

Number of Units for 
Lecture and 
Laboratory 

2 units lecture; 2 units laboratory 

Number of Contract 
Hours Per Week 

2 hours lecture; 6 hours laboratory 

Prerequisites Geometric Geodesy; Physical Geodesy 

Program Outcome 

a. Apply knowledge of mathematics, physical sciences, and 
engineering sciences to the practice of geodetic engineering; 

b. Design and conduct experiments to test hypotheses and verify 
assumptions, as well as to organize, analyze and interpret 
data, draw valid conclusions, and develop mathematical 
models for processes; 

e. Identify, formulate, and solve geodetic engineering problems; 
i. Engage in life-long learning and to keep current of the 

developments in a specific field of specialization; 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering; 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1.  Apply the concepts related to geometric geodesy and 

satellite positioning system as preparation to geodetic 
control networks;  

CO 2.  Explain the principles governing and procedures involved 
in the establishment of horizontal and vertical geodetic 
control networks; 

CO 3.  Comply with the accepted standards of accuracy and 
specifications for geodetic control network establishment 
and operating geodetic control survey technology; 

CO 4.  Solve computational problems related to horizontal and 
vertical control establishment that includes processing of 
raw data, removal of systematic errors and adjustment 
and/ or distribution of random errors; and 

CO 5. Apply knowledge and skills in geodesy needed for the 
establishment and maintenance of a reference system 
both local and international. 

Course Outline 

1. Introduction to Geodetic Control Network  
2. Geodetic Control Network (GCN) Establishment and 

Densification 
3. The Horizontal Geodetic Control Network Methodologies 
4. Geodetic Levelling 
5. Combined Horizontal and Vertical Geodetic Control 

 

Course Name SURVEY CAMP 

Course Description 

Concepts, methodologies and technologies used by Geodetic 
Engineers in     field data acquisition. The GE survey camp is a 
practical course on the application of the different concepts, 
methodologies and technologies used by Geodetic Engineers in 
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field data acquisition. It is one of the high-level courses in surveying 
that will assess the skills that has been develop which are 
necessary in the practice of the Geodetic Engineering profession. 

Number of Units for 
Lecture and 
Laboratory 

0 unit lecture; 1 unit laboratory 

Number of Contact 
Hours per Week 

0 hour lecture; 3 hours laboratory 

Prerequisite None 

Program Outcomes 
a. Apply knowledge of mathematics, physical sciences, and 

engineering sciences to the practice of geodetic engineering 

Course Outcomes 

Upon completion of the course, students must be able to: 
CO 1. Perform proper coordination with key agencies to facilitate 

survey camp activities 
CO 2. Apply the different concepts, methodologies and 

technologies related to geodetic engineering in actual field 
data gathering   

CO 3. Practice good human relations in a working environment 
CO 4. Explain the activities performed and the resulting data 

output 

Course Outline 

1. Survey Camp Preparation (2 weeks) 
1.1. Introduction and survey camp grouping 
1.2. Research of relevant data and information 
1.3. Coordination with key agencies / LGU 
1.4. Reconnaissance on the project area 
1.5. Fieldwork planning 
1.6. Progress Report 1  

2. Survey Camp Proper (3 weeks) 
2.1. Fieldwork and data gathering 
2.2. Data processing 
2.3. Data integration 
2.4. Progress Report 2 

3. Final Report Preparation (1 week) 
3.1. Report preparation and submission 
3.2. Final presentation 

 
Course Title METHODS OF RESEARCH 
Course Description Undergraduate research proposal and data gathering 
Number of Units for 
Lecture and 
Laboratory 

1 unit lecture; 0 unit laboratory 

Number of Contract 
Hours Per Week 

1 hour lecture; 0 hour laboratory 

Prerequisite None 

Program Outcomes 
k. Use the appropriate techniques, skills and tools necessary for 

the practice of geodetic engineering 

Course Outcomes 
Upon completion of the course, students must be able to: 

CO 1. To identify gaps in the body of knowledge, particularly for 
addressing specific, relevant issues 
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CO 2. To apply their specialized knowledge in solving real-world 
problems involving use of acquired knowledge in geodetic 
engineering, geomatics engineering and geoinformatics 

CO 3. To develop detailed research proposals and information 
CO 4. To work in teams in an interdisciplinary/multidisciplinary 

setting in addressing real-word and research problems 
CO 5. To develop research communication skill through 

individual and group presentations and reports 

Course Outline 

1. Current and emerging research fields in Geomatics (1 weeks) 
1.1 Selecting a Research Topic 

2. Research Proposal Preparation (2 weeks) 
2.1. Problem solving 
2.2. Formulating a Research Hypothesis 
2.3. Research Proposal Writing  

3. Literature Review (3 weeks) 
3.1. Literature: definitions and functions 
3.2. Taking notes 
3.3. Organizing the notes into an outline 
3.4. Writing the review of related literature  

4. Research Project Management (2 weeks) 
4.1. Principles 
4.2. Tools 
4.3. Methods 
4.4. Ethics 

5. Conceptual and Methodological Frameworks (2 weeks) 
5.1. Conceptual framework 
5.2. Methodological framework 

6. Research Methods and Statistics (2 weeks) 
6.1. Variables and descriptive statistics 
6.2. Correlational methods 
6.3. Hypothesis testing and inferential statistics 
6.4. Experimental Design 

7. Disseminating Research Outputs (2 weeks) 
7.1. Oral Presentation 
7.2. Poster preparation 
7.3. Journals 
7.4. Other methods 

8. Research Report Writing (2 weeks) 
8.1. Writing the draft 
8.2. Proper Documentation 
8.3. Writing the Different Sections 
8.4. Preparing the final copy 

 






















