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Undergraduate Program in Surveying and
Mapping Engineering

1. Academic Objectives

The major aims to cultivate talents who are well-rounded in moral, intellectual, physical and aesthetic
development, have good natural science and human science literacy as well as professional ethics, have
basic knowledge of mathematics, science and computer, master basic knowledge of geology and mapping,
basic principles, methods and skills of spatial information data collection and comprehensive processing.
They are competent in the management of mapping and geographic information engineering technology
and mapping in the fields of national basic mapping, natural resources survey, geological and environmental
disaster monitoring, etc. They have strong organizational management ability, continuous learning ability,
innovation ability, international vision and geological mapping characteristics of scientific research and
application-oriented technical personnel. About five years after graduation, they will reach the level of
surveying and mapping engineer and become the backbone of the technical or management agency. After
five years of practice, graduates of this major should achieve the following goals:

(1) Possess good ethics and humanities and social science literacy, good engineering professional ethics
and standards, strong sense of social responsibility and professionalism, based on their own knowledge and
ability, willing to serve the country and society, and able to assume and perform social responsibilities;

(2) Be able to engage in the design and implementation of surveying and mapping geographic
information engineering, technology development, project management, etc. in the fields of national basic
surveying and mapping, natural resources and environmental surveys, geological environmental disaster
monitoring, urban and industrial and engineering construction, and be competent for the work of surveying
and mapping engineers;

(3) Possess a strong team awareness, international vision, communication skills, reasonable decision-
making skills and organizational management skills, and be able to assume the leadership role in the team;

(4) Have the ability to innovate and continue to learn, and be able to independently or collaboratively
undertake scientific research on surveying and mapping geographic information;

(5) With good professional quality, rich engineering management experience and the ability to adapt
to the development of the industry, become a technical backbone or managerial talent in surveying and
mapping geographic information enterprises and institutions.

2. Graduation Requirements

Students in this major mainly learn the basic theory and basic knowledge of surveying and mapping
engineering, master the means and methods of surveying and mapping and data processing, receive
basic skills training in surveying and mapping, and have the basic ability to apply the basic theories
and professional knowledge to analyze and solve complex engineering problems of natural resource
investigation and geological disaster monitoring, conduct scientific research, and engage in production
design and organization management.

Graduates should acquire the following knowledge, abilities and qualities:

(1) Engineering Knowledge: Graduates have the knowledge of mathematics, natural science,
engineering fundamentals, surveying and mapping science, earth science, etc. to solve complex engineering
problems of basic surveying and mapping and the ability to use professional knowledge to acquire and
process engineering data; and they can propose feasible solutions to surveying and mapping engineering
problems of basic surveying and mapping, urban geo-environmental disaster monitoring, natural resources
and environment survey, etc., and compare and synthesize them.
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(2) Problem Analysis: Graduates are able to apply the basic principles and logical thinking of
mathematics, natural science, engineering science, surveying and mapping science, earth science, combined
with literature search and analysis, to accurately identify and express the core problems and key aspects
of complex surveying and mapping engineering, and have the ability to problem analysis, mathematical
modeling and reasoning verification to obtain effective conclusions.

(3) Design/Develop Solutions: Graduates should be able to design and develop solutions, compile
project design tasks and related technical documents according to the objectives, tasks and requirements
of complex foundation and geological mapping projects, taking into account social, safety, health, legal,
cultural and environmental factors; and they should be aware of the frontiers of contemporary technological
development and be able to apply new technologies and methods to improve and innovate design solutions.

(4) Research: Graduates are able to conduct research on complex basic and geological mapping
engineering problems based on scientific principles combined with basic mapping theories and new
technologies as well as computer technology, and they can use scientific methods such as information
synthesis, data processing analysis and interpretation to obtain reasonable and effective conclusions through
innovative experimental designs.

(5) Use of Modern Tools: Graduates are proficient in the operation and use of modern surveying and
mapping instruments and equipment, surveying and mapping geographic information-related software,
and they are able to optimize the design of engineering programs such as geological survey and disaster
monitoring for complex surveying and mapping projects, apply them to the monitoring, prediction and
simulation of deformation disasters, as well as data acquisition and analysis in geographic information
services, and understand their limitations.

(6) Engineering and Society: Graduates are familiar with national and mapping industry guidelines,
policies and laws, and understand the importance of mapping results. They are able to objectively evaluate
the social, health, safety, legal, and cultural impacts of mapping engineering practices and solutions to
complex engineering problems, take responsibility for the quality of the work performed, and understand the
responsibilities that should be assumed.

(7) Environment and Sustainable Development: Graduates will be able to understand and evaluate the
impact of practical activities on complex fundamental and geological mapping engineering problems on
environmental protection and sustainable development of society.

(8) Professional Norms: Graduates have patriotism, good, humanities and social sciences and a sense
of social responsibility, and can understand and abide by engineering professional ethics and norms in the
practice of surveying and mapping engineering, and understand the social responsibility of engineers for
public safety, health and welfare, and environmental protection understand the impact of surveying and
mapping results on national security, territorial integrity, public safety and society, etc., and consciously
fulfill their responsibilities.

(9) Individual and Team: Graduates have good organizational communication, coordination and
management, rational decision-making skills and teamwork, and are able to understand the meaning of each
role in a multi-role team and its significance to the overall team environment and goals; they are able to
perform competently as individuals, team members and leaders in a multidisciplinary context.

(10) Communication: Graduates have strong oral and written communication skills, with some
international perspective and the ability to communicate and interact across languages and cultures. They
are able to communicate and interact effectively with industry peers and the public on complex surveying
and mapping engineering issues, including writing reports and design submissions, presenting statements,
and articulating or responding to instructions clearly.

(11) Project Management: Graduates understand and master the engineering management and economic
decision-making methods in the implementation of basic mapping and geological mapping projects, and can
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apply them in a multidisciplinary environment such as geology and resource environment.

(12) Lifelong Learning: Graduates are able to address the changing needs of basic surveying and
mapping and geological mapping, have the awareness of lifelong learning and master the ability to learn
independently and effectively; and they have the ability to comprehensively apply various means to collect
information, expand the field of knowledge, keep learning and adapt to development.

3. Main disciplines
Surveying and mapping science and technology.

4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Main core courses: Introduction to Surveying and Mapping, Error Theory and Surveying Adjustment
Foundation, Geodesy Foundation, GNSS Principle and Application, Geographic Information System
Principle, Remote Sensing Principle and Application (Bilingual), Photogrammetry, Lidar Technology and
Geoscience Application (Bilingual), Real estate surveying, InSAR Technology and Geological Disaster
Monitoring Application, Surveying and Mapping Management and Laws and Regulations, etc.

Main practical courses: Beidaihe Geological Practice, Digital Topography Practice, Geodesy
Practice, Comprehensive Practice of Surveying Program, Geographic Information Engineering Practice,
Photogrammetry Practice, Engineering Survey Practice, Remote Sensing Principles and Geoscience
Application Practice, InSAR Geological Disaster Deformation Monitoring Practice, LIDAR Geoscience
Application Practice, Innovation and Entrepreneurship Practice, Graduation Thesis, etc.
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