Week 1
Data Mining QOverview

Seokho Chi

Associate Professor | Ph.D.
SNU Construction Innovation Lab
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Course Information

+ Title: 457.658 Construction IT and Automation

+ Timetable
o Monday 3-7pm @ 35-223

+ Instructor: Prof. Seokho Chi
o shchi@snu.ac.kr, 35-304
o TA: Jinwoo Kim, jinwoo92@snu.ac.kr, 35-429, 880-4146
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Course Information

* Yourself?

* Why are you taking? What do you want to learn?

Course Objectives

+ Understand the fundamentals of data mining and knowledge
discovery in database

+ Apply data management techniques for data classification,
prediction, clustering, and mining association rules

+ Demonstrate how knowledge discovery in database can be used to
support construction management

+ Recognize the design, analysis, and implementation issues for data
management in civil engineering

Course Materials

+ Required

o Lecture slides and handouts

o eTL: Update correct contact info

+ References

o Tan, P, Steinback, M., and Kumar, V. (2005) Introduction to
Data Mining, Addison-Wesley
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Note

* English Lecture, Presentation, and Assignment

¢ Group Assignment
o Teamwork is important.

o Active participation is required.

+ Cheating and Plagiarism
o 0% for the given assessment item without any excuse
o Penalty by SNU’s regulations




Assessment

| fem | Weight | Duc |

Attendance 10%
Group Assignment
Interim Report 15% 10/31
Final Report 20% 12/12
Final Presentation 5% 12/12
Individual Assignment 20% 6 times
Final Exam 30% 12/5
TOTAL 100%

w:

Course Schedule (1)

1 9.5 Course Introduction
Data Mining Overview

2 9.12 Data Types
Data Pre-Processing
Data Exploration

3 9.19 Data Visualization
Classification

4 9.26 Classification

5 10.3 IHEE

6 10.10 Journal Presentation (1)

Computer Lab (1)

Course Schedule (2)

7 10.17 Classification
Prediction

8 10.24 Computer Lab (2)

9 10.31 Interim Group Presentation

10 11.7 Cluster Analysis

11 11.14 Mining Association Rules

12 11.21 Journal Presentation (2)
Computer Lab (3)

13 11.28 Mining Complex Data Types
Trends and Construction Applications

14 12.5 Final Exam

15 12.12 Final Group Presentation
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Group Project Brief

+ For this project, each group will mine a database to analyze/solve a

construction engineering problem. Each group must identify a data set
for this project.

+ Examples include: productivity, safety performance, pavement

management, environmental remediation, project disputes, soil
characterization, structural monitoring, schedule control, property
appraisals, quality control, among others.

¢ On Phase I, each team must submit a project proposal. The proposal

must describe the problem that will be investigated, justify the need to
conduct a data mining study to analyze/solve this problem, provide a
short background review on related topics, specify the specific project
objectives and scope, identify the target data set, and describe the
proposed data mining approaches.
¢ Each team should perform at least two data mining tasks (e.g.,
classification and clustering) and use at least three different
algorithms/methods (e.g., decision tree, neural network, and naive bayes).
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Group Project Brief

¢ On the Final Phase, each team must submit a project report, including

the results, discussion, conclusions, and recommendations.

¢ Each group must meet at least two times with me until the end of the

course to discuss about the project proposals, progress, and results >
Each group should meet at least once before the due data of each
deliverable. Groups should contact me to schedule these meetings.

¢ The data mining should be conducted using WEKA, SAS or other
software of your choice.
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Group Project Brief

+ DELIVERABLES
o Deliverable 1 (10/31) - Project Proposal

« Problem definition, background, need, objectives, scope, target
data set, and proposed data mining approaches

o Deliverable 2 (12/12) — Project Report

» Summary of items included on deliverable 1, final results,
discussion, conclusions, and recommendations.

+ PRESENTATIONS
o Phase 1 (10/31) — Deliverable 1
o Final (12/12) — Deliverable 2
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IMAGE DATA

Object Identification and Tracking

I Worker and Equipment Tracking on Construction sites
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Object Identification and Tracking

I Worker and Equipment Tracking on Construction sites
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Disaster Volume Estimation

How much disaster waste is in this picture?
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Disaster Volume Estimation

Destroyed Amount Destroyed Amount
\
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Disaster Volume Estimation

Sa s ol
Waste Dump

Volume : 166.4 m*®

Verification - Arm Roll Box

Measurement
True Value Result

40m? 37.04 m?

NSRS



NN corsTRUCTION
2NINovarion

SYSTEM DATA

Bridge Damage Prediction

Span length, support type,

Structural factors skew, rib factors
General factors
« Combinations of conditions
No. of spans, Element code,
hndg»‘::: Inspection factors damage code

Other factors:
constr. firms, level,
weather, etc.

main structure type

« Prediction Model
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which element

which type of damage

When which bridge, which span
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Bridge Damage Prediction

Expected Results
I Find combinations of specific conditions related to damages and build portfolios

I Suggest probability of damage occurrence

1) Bridge number: 03447

2) Bridge name: OO

Bridge elements’ damage

3) Span number: 3

‘Combination of conditions Element Damage Level Pro..

{(320 < chloride level < 360)
(970.0 < Bridge length < 1289.3), 70

Slab Crack c
(1829 < ADT < 22064), ~80%

(7.75 < Pavement thickness < 8.50)}

{Location = A A, (80 < Precipitation < 100),

60
Constr. Level = high, (17.85 < wide < 20.08), Deck Crack D
~70%
(23.7 < Deck thickness < 27.5),}
{Start date = 1998, Location = XX,
Cross | Exposed 50
Constr. firm = A, Number of lanes = 4, c
beam rebar ~60%

Girder type = PSCB)
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TxDOT Pavement Maintenance Decision Support
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TxDOT Pavement Maintenance Decision Support

Casa Suy

Development of Network-Level Project Screening
Methods Supporting the 4-Year Pavement
Management Plan in Texas

Sustainable Road Management in Texas: Network-Level
Flexible Pavement Structural Condition Analysis Using
g Techniques
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Text Mining for Risk Analysis
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Text Mining for Risk Analysis
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Text Mining for Risk Analysis

UNI(User Needed Information)-Tacit

I Automated keyword extraction and document tagging
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