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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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COURSE SPECIFICATION

EFE4 R Course Title

HUERR RO 5N TR g

Big Data and Atrtificial Intelligence in Geosciences

BRERE R
Originating Department

HuEk 575 (ARl 2 &2 Department of Earth and Space Sciences

BRERS

ESS412
Course Code
244> Credit Value 3
RERA bk EiF Major Elective Courses
Course Type
BRI #ZE Fall
Semester
BRES

Teaching Language

FRFEXNIE English & Chinese

BRET. TRER. KR
X CGnEHAZR, FIHHE
FBEBREO)

Instructor(s),
Contact

(For team teaching, please list
all instructors)

Affiliation&

BRoeAs, HhERG ARl R
R4 : chenkj@sustech.edu.cn
H1E: 0755-88018645
IraE: Al 9 # 310

Kejie Chen, Department of Earth and Space Sciences
E-mail: chenkj@sustech.edu.cn

Tel: 0755-88018645
Office: Innovation Park #9-310
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Tutor/TA(s), Contact

¥ A4i To be announced

HERABRE (T A EH)

Maximum Enrolment
(Optional)

BRTR

Delivery Method

FRH

Credit Hours

issd BRI | LI e (B RdEH) ELERS
Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
36 12 48
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Pre-reqqlsnes _or Other MA107A Linear Algebra A and CS102B Introduction to Computer Programming B
Academic Requirements

JEERR. HEEIMR
Courses for which this course
is a pre-requisite

HEERBERARERNZR
Cross-listing Dept.

AR KB H T SYLLABUS
# % H ¥ Course Objectives
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This course systematically introduces the basic framework and principles of big data and artificial intelligence in earth

sciences, focusing on the analysis of high-dimensional data dimension descending, classification and prediction, large
graphic community structure identification, infinite stream data processing, machine learning and artificial intelligence

geoscience modeling. By studying this course, students will be able to use geoscience big data and machine learning

algorithms to solve earth science problems.

ik 2 3 R Learning Outcomes

FATERARIEE, B R AR
BT S AL

e AR PR 4

35 T

W T i A 2

T PR AR 55 0 8] 7 41 5

WA 2] SR 2

DU B i B 5 N TR kb R 2%

Nook~wN -~

Upon completing the course, students will master the following knowledge:
Data cleaning and pre-processing;

High-dimensional data dimensionality reduction;

Classification and prediction;

Graphical data processing;

Infinite stream data and time Series;

Machine learning and deep learning;

Bayesian principle and artificial intelligence seismology.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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FoE: BURHEREMAE (6 D
PHR B EE RS . B SRS Bn A, BRI B R

B RAHEERES (6 20
PHR MR BRSO HT. MERSEIE. B, BT

FE: 2XREHW (6 FERD
PHZ BT RN FUNI T R SE . HE7E R 5%

BHE: LRABESHEFF] (6 £m)
PR TEREE S PR SRR IER A A P A

BANE: HLBEIIEREES (10 2#0)
PHR HLEs IR S HLas2 2006, NLMZME . IR

FhE. MASKE: AANSEIXIMRESSERBRAE (12 28/
S R Python i TensorFlow, Keras ST R IIMEREAYIZR, VFANANIE 20 07 15K B

Chapter 1: Introduction (2 hours)
The fourth normal form of science, big data machine mining and modeling of earth sciences

Chapter 2: Data Cleaning and Preprocessing (6 hours)
The concepts of data cleaning, data integration and fusion, data transformation, data protocol, outlier detection

Chapter 3: Dimension Reduction in High-Dimensional Data (6 hours)
Correlation analysis, canonical correlation analysis, hash algorithm, principal component analysis, factor analysis

Chapter 4: Classification and Forecasting (6 hours)
Regression analysis, cluster analysis, discriminant analysis, association rule algorithm, recommendation system
algorithm

Chapter 5: Infinite Stream Data and Time Series (6 hours)
Infinite stream data and time series patterns, data feature extraction, time series algorithms

Chapter 6: Machine Learning and Deep Learning (10 hours)
The history of machine learning, classification of machine science, artificial neural networks, and deep learning

Chapter 7: Practise: Seismic signal/noise discrimination with machine learning (12 hours)
Using Python modules such as TensorFlow, Keras to apply machine learning to train dasets, assessing the performace
of different classifiers

#H BRI ES %% R Textbook and Supplementary Readings

it
FKE, KR, KREZ, R MERAREIRIZIE S LY, FlR# ke, 2018

SR
1. Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning, Springer, 2017
2. lan Goodfellow, Yoshua Bengio, Aaron Courville. Deep Learning, MIT Press, 2016

3. B, P, BEREEMAL, 2016
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PALTER TRAli 8] SERBRSA A BLLT B
Type of Time % of final Penalty Notes
Assessment score

Hi &) Attendance 10

WRERI
Class
Performance

NI

Quiz

PRIETH Projects

SERHAENE 20

Assignments

HHER 30
Mid-Term Test

BRERA 40

Final Exam

BRI E
Final
Presentation

HE (TRESE
BU5 A VPG T
b=

Others (The
above may be
modified as
necessary)

it4+ 7 = GRADING SYSTEM

VA. +=%% 5% Letter Grading
0O B. Z&id4H GEIF/ANET) Pass/Fail Grading

W ##t REVIEW AND APPROVAL
FRERBECEITUTTHENRR 2 HIUEE

This Course has been approved by the following person or committee of authority
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