Week 1
Data Mining Overview

Seokho Chi

Assistant Professor | Ph.D.
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Course Information

+ Title: 457.658 Construction IT and Automation

¢ Timetable
o Monday 4-7pm @ 35-317

¢ |Instructor: Prof. Seokho Chi

o shchi@snu.ac.kr, 35-304
o TA: Yoonjung Shin, nicky@snu.ac.kr, 35-429




Course Information

s 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




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

Attendance

Group Assignment
Interim Report
Final Report
Final Presentation

Individual Assignment

Final Exam

TOTAL
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10%

15%
20%
5%
20%0
30%
100%o

Week 8 (10/20)
Week 15 (12/8)
Week 15 (12/8)

Week 14 (12/1)



Course Schedule (1)

1 9.1 Course Introduction
Data Mining Overview

2 9.8 No Class

3 9.15 Data Types

Data Pre-Processing
Data Exploration

4 9.22 Data Visualization
Classification

5 9.29 Classification

6 10.6 Computer Lab (1)
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Course Schedule (2)

7 10.13 Classification
Prediction
8 10.20 Interim Group Presentation
9 10.27 Computer Lab (2)
10 11.3 Cluster Analysis
11 11.10 Mining Association Rules
12 11.17 Computer Lab (3)
13 11.24 Mining Complex Data Types
Trends and Construction Applications
14 12.1 Final Exam
15 12.8 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 [, 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 (10/20) — Project Proposal

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

o Deliverable 2 (12/8) — Project Report

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

¢ PRESENTATIONS
o Phase 1 (10/20) — Deliverable 1
o Final (12/8) — Deliverable 2
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Data on Construction Projects
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/an this project
be built?

Amount of Project Information from $10M and over Construction Projects (in 2004)
420 Stakeholders, 8§50 People, 50 Document Types, 56,000 Pages
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Data on Construction Projects

+ Information Flood through Life-Cycle of a Project

ENVIRONMENT, HEALTH & RETURN ON
SAFETY PERFORMANCE INVESTMENT

INDIRECTS & MATERIAL & OPERATING MAINTENANCE DECOMMISSION-
OTHER EQUIPMENT COSTS COSTS ING COSTS

CONSTRUCTION

COMgn-}ig{FJUNFI;NG TURNAROUND

PROJECT COST OUTAGE PROJECT
PROJECT

L — ___ MAINTENANCE

FACILITY

TURNAROUND

ASSET
RELIABILITY/
AVAILABILITY

PHASE DURATIONS / TURNAROUND OUTAGE
PROJECT CYCLE TIME DURATION DURATION

FACILITY LIFE CYCLE
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Information Technology

CONSTRUC TION PROJECT
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Project Data Sources (1)

/3 ProjectNet - Blue-Line/On-Line. Inc. - Microsoft Internet Explorer

/3 ProjectNet - File View - Microsoft Internet Explorer

23 ProjectNet - File View - Microsoft Internet E xplorer

ProjectNet - View Meeting Minutes -

VWebcor Builders

osoft Internet Explorer

2755 Campus Drive Suite 175, San Mateo, California 94403-2514 Ph:650 349-2727 119

Project:

Hame:

Purpose:
Location:
Meeting Chair:
Current Date & Time:

Meeting Minutes
Number: 16

Electronics for Imaging

EFl TENANT IMPROVEMENTS

OWNER - CONSTRUCTION PROGRESS
EFI JOBSITE TRAILER

Mike Penney (Webcor Builders)

Date: 05-NOY-1998 01:00 P
Duration: 2.5 hours

18-JAN-1993 02:34 PM (GMT -08:00) Pacific : Pacific Time (U.S. )

Attendees: Eric Horn (Webcor Builders)

Jim Williamson (Webcor Builders)
Joe Donati (Electronics For Imaging, Inc.)

Michael Wright (Electronics For Imaging, Inc.)

Roger WWang (Electronics For Imaging, Inc.)
Gary Gellin (Critchfield Mechanical)

Carl Brosius (KC Future Planning, Inc.)
Mike Penney (Webcor Builders)

Larry Penta (Gensler)

Darren Wilford (CRI)

Joe Hansen (Webcor Builders)

Mike D'Agosta (WBE Telcom)

Steve Nicholson (Electronics For Imaging, Inc.)

Steve Rhone (Schwartz & Lindheim)
Warren Fay (Electronics For Imaging, Inc.)
Alex Petrovic (Landis & Staefa)

Copies To:

Anil Panguluri (Blue-Line/On-Line, Inc.)
Chris French (Blue-Line/On-Line, Inc.)
Woolsey Mckernon (Blue-LinesOn-Line, Inc.)
Lara Conte (Gensler)

Andy Schreck (Webcor Builders)

Bill Kalff (Webcor Builders)

Gary Crowe (Webcor Builders)

Laura Ballard (Webcor Builders)

Steve Gustafson (Critchfield Mechanical)
Joe Fay (Alfa Tech Consulting Engineers)
Ron Bush (Alfa Tech Consulting Engineers)
Alan Koizumi (Schwartz & Lindheim)

Paul Lunger (Schwartz & Lindheim)

Nancy Brown (CRI)

Kevin Thomas (Allied Fire Protection)

Jim Evans (Ceitronics) LI

~ print Ml close
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Project Data Sources (2

™ Invienime - [seafood-model vie] =13 =L
Fl e Ve Promet Took Hek A =0
= P D @‘53 R ptr AW |r£] 4T M. [Dirtartacs ~| @ 3&'1& “of | 04 OnScraen -

Yiew Date: | 6)17)1993 ] mm — e mpym (e ] W B M P e | Popt e — e jay
I a em x

A0 Conparevks 3 W1) frst_fioce Jkdhen_and_drergacup_ a)
i ~ .IJ 0 3 sﬁ First _Moce_Eabardiroup
- Tourdatoncro.p_

-‘ w18 _oceGrous_ E ‘ V;] 1e_Let_Noor Groun_
-‘ re_lzl_beabiopn (78 V_J NN_1E_FoorLoup,
.‘ zw_Tad_looxGraup_ I+ U s _1st_NoceCraup

B ove_1_xlah sGroup_ = W] w1 floorGroup

- wv_conc_cobfoup - ’U_] e ki s

" \i.'] B
- %:’]n-_'u.f % oD _

§ au i _fine _froirg 1

fw_fest Mo footrg 10

o _fect_floor_footirg 11

=" we_foabrgiGraup_ ui] < J T

m_ledt_Hloce_leding |
pn_lnwh_Fame_lesiong 13
ma_led_floce_looling 2
mv_ledt_Hioce_locing
M ledt oo legding &
wv_ledt_floce_leding 7
ma_wi_Focing

8 w_lal_llbor_lackng 10

LY}

W

9 e first floor footng 12
v v el Moo foorg 13
v s st fox foorg 2
¥ e et Mo foobirg =
O ew st o footrg ¢
¥V e fist Moo footirg &
9 v sl oo foorg s
w
v

8 g b3l lbor_lacing 11

8 gl _loor_lockng 12

® v bl oo lockng 4

R T T wov_lend_fhoor _foash oy Y
ow_fist oo _footirg _E

V v sl Moo footirg & -

) W) oo o ned athon_wuelloCeou _ -l
4] 1+

\f] A0 Corvgrarmris I

8 y» b3l oo locing B

8 s k3l lbor_locing 5
o P e Simsiababini el Cisnane
W h-ldra ) ~|
1 v

drivein Tyremr

= 5 3 © ODepwRier [stoval =] =

SCTIVITY
v B Fiety (rd el W

| er
Pl

NSTPRIR -

SO Help, cvess FL

P -.,:; MEEHO} 74)&1 zSdAlO:l:rl.Al

e | b ©RhILE 18

e
\.uu.n.-u-.uun Innovation Lab SNU




Project Data Sources (3)

SMART CHIPS - PILOT PROJECT ON PIPING MARKED PII
Test 8

Tort Cunditinns:

| LOCATION 5180 GROUP HOUSION —

TAG ID BAR CODESPOOL SSKETCH NOCOMPANY.0. NUMBE[MK. PC. SLOCATION ON SPOO
CWooo00016 | 190003472% 3 $6184270 | DOW ST CHR) 104542 |1262017-04-0f
Cuo0000017| 1900039730 | 33 | 6184270 | DOWST mmm
Lwooo0001s] 1900034748 51 $E1542T0 | DOWS num 1252077-11-K
CWon00001] 1900039748 | 21 £618420 | DO ;.,;m 252077-07-E
Cwon000020| 1900034712 15 46184270 | DOW ST m:m 262017-0¢-G}
CWonoon0z1| 1900039710 | 13 6184270 | DOWST &m 252077-06-E
CWooobo02z| 1900039734 | 37 $6184270 [ DOWST u@m 25207704+
CWoon00023| 1900039726 | 29 | 6184270 |DOWS mmm
CWo0000024 1 $4184270 [ DOWST mm 12520
CWoN000025| 1900039738 | d2 £6184270 | DOW ST mm 1252077-09-B
Cu0000002¢] 1400039742 | 45 | éé184270 | DOW Jm 1252077-10-D1
cuwooooooz?] 1900039745 | ar | eetsaete [oou T
¢ 1900039762 i $6184070__{DOWST Mmm
CW00000029] 1900034740 | 43 4184270 | DOW ST ,-um:*-
CYOD000030] 3 6184210 | DOWS mm 1252077-08-Y
00000031 397 i) £618d20 | DOW ....m 252071-08
cuooooe] wowssms | 50 | wmen [ooustom] e |gsorrony
CWw000000331 1900039752 | 65 1 6618420 | DOW m:um 128207711+
CWo0000034] 1900038718 | 18 | 4184270 | DOWS Mm 252077-07-Ef
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Project Data Sources (4)
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Motivation

+ The information explosion has us drowning in data but often
starved of knowledge. Many companies that gather huge
amounts of electronic data have now begun applying data mining
techniques to their databases to discover and extract pieces of
information useful for making smart business decisions.

g Mecista e T
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Tata Mining

¢+ What is Data Mining?

o Knowledge discovery from data

o Extraction of interesting patterns or knowledge from huge amount of data

Interpretation/
Evaluation

Transformation

Preprocessing I »
Transformed
Selection - H Dala  ALTERNATIVE NAMES

Patterns

Preprocessed Knowledge discovery

Data Data (mining) in databases (KDD)
Target Knowledge extraction
Data Data/pattern analysis

Information harvesting

W8¥ Construction Innovation Lab SNU




Data Mining

¢ Information Flood

o Purchases at department/
grocery stores

o Bank/Credit card transactions

o Web data, e-commerce (text
mining)
o Remote sensors on a satellite

o Forecasting, risk analysis and

management
4,000,000
3,500,000
*+ PM Data Mlnlng 3,000,000 ( The Data Gap \ )
o A lot of data available 2,500,000 / /

2.000,000 Tatal noxxr: Alsk (TD) c1nn 1995

/
N
/ Number o

';malysts

r—

1995 1996 1997 1998 1999

o Human analysts may take weeks
to discover useful information

1,500,000

=

1,000,000

o Much of the data is never

500,000
analysed at all

0
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Purpose of Data Mining: Data - Info. > Knowledge

¢ Data

o Raw description of things, events, activities and transactions that are
recorded, but alone do not convey any specific meaning (e.g. 400,000)

¢ Information

o Data that have been organized so that they have meaning and value to
the recipient (e.g. Current $400,000 house price)

+ Knowledge

o Information that has been organized and processed to convey
understanding experience and expertise as they apply to a current
problem or activity (e.g. The current $400,000 house price is cheaper
than the last year’s price. The property market may be deflated.)

24



Soccer Player Analysis Using Image Processing

+ Raw Data: Recorded Video

+ Information: Position Identification & Tracking

o Travel distance, movement, position, time, etc.

+ Knowledge: Performance Analysis

o Efficient/Inefficient movement, pass accuracy, reasons for poor performance,
etc.

o Planned vs. actual, team formation analysis, set play analysis, etc.

o Use knowledge for team training

IR M S s m AL AR A
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Big Data Cases

Case 1: Google Flue
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Case 2: SNS Analysis
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Data Mining Techniques

(1) Classification (e.g., Classifying Mammals)

TRAINING SET

Name Body Temper | Gives | Four-le | Hibernates | Class
ature Birth | gged Label

Mot

Human Warm-blooded Y N N Y

Elephant Warm-blooded Y Y N Y

Leopard shark Cold-blooded Y N N N

Turtle Cold-blooded ~ N Y N N

Penguin Cold-blooded N N N N » LeLrn
Eel Warm-blooded N N N N Classifier
Dolphin Warm-blooded Y N N Y

Spiny anteater Cold-blooded N Y Y Y

TESTING SET

Name Body Temper | Gives | Four-le | Hibernates | Class Q"
ature Birth gged Label

Pigeon Warm-blooded N

KR M2 TSt 7 AP )8
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Data Mining Techniques

(1) Classification

o Direct Marketing

Goal: Reduce cost of mailing by targeting a set of consumers
likely to buy a new cell-phone product

Approach: Use the data for a similar product introduced before
- We know which customers decided to buy and which decided
otherwise. This {buy, don't buy} decisions forms the class attribute
- Collect various demographic, lifestyle, and company-
interaction related information about all such customers (e.qg.,
type of business, where they stay, earning, etc.) > Use this
information as input attributes to learn a classifier model

29



Data Mining Techniques

(2) Clustering
o Given a set of data points, each having a set of attributes and
a similarity measure among them, find clusters such that

« Data points in one cluster are more similar to one another

« Data points in separate clusters are less similar to one another

Intracluster distances Intercluster distances
are minimized

are maximized

30



Data Mining Techniques

(2) Clustering: Document Clustering

O

Goal: To find groups of documents that are similar to each other based on
the important terms appearing in them.

Approach: To identify frequently occurring terms in each document, form a
similarity measure based on the frequencies of different terms and use it to
cluster

Gain: Information retrieval can utilize the clusters to relate a new document or
search terms to clustered documents

Discovered Clusters Industry Group

Applied-Matl-DOW N, Bay-Network-Down,3-COM-DOWN,
1 Cabletron-Sys-DOWN,CISCO-DOWN,HP-DOWN,
DSC-Comm-DOW N, INTEL-DOWN,LSI-Logic-DOWN, _ WN
Micron-Tech-DOWN, Te xas-Inst-Down, Tellabs-Inc-Down, Technolo gyl DO
Natl-Semiconduct-DOWN,Oracl-DOWN,SGI-DOW N,
Sun-DOW N
Apple-Comp-DOW N,Autodesk-DOWN,DEC-DOWN,
2 ADV-Micro-Device-DOWN,Andrew-Corp-DOWN,
Computer-Assoc-DOW N, Circuit-City-DOWN, T
echnology2-DOWN
Compaq-DOWN, EM C-Corp-DOWN, Gen-Inst-DOWN, gy
Motorola-DOW N,Microsoft-DOWN,Scientific-Atl-DOWN

Fannie-Mae-DOWN Fed-Home-Loan-DOW N,

3 MBNA -Corp-DOWN,Morgan-Stanley-DOWN FinancialDOWN
Baker-Hughes-UP,Dresser-Inds-UP,Halliburton-HLD-UP,
4 Louisiana-Land-UP,Phillips-Petro-UP,Unocal-UP, 0il-UP
Schlumberger-UP

3



Data Mining Techniques

(3) Association Rule Discovery

o Given a set of records each of which contain some number of items from a given
collection

o Produce dependency rules which will predict occurrence of an item based on
occurrences of other items

TID Items Rules Discovered:

1 Bread, Coke, Milk {Milk} > {Coke} X

2 Beer, Bread {Diaper, Milk} = {Beer} O
3 Beer, Coke, Diaper, Milk

4 Beer, Bread, Coke, Diaper, Milk * Marketing and sales promotion
= Beer, Diaper, Milk * Supermarket shelf management

* Inventory management

(4) Sequential Pattern Discovery

o Given is a set of objects, with each object associated with its own timeline of events, find
rules that predict strong sequential dependencies among different events.

o Association rule: Concurrent events
o Examples: Computer bookstore: Intro to C++ = MFC using C++
Shoes - Racket, Racketball > Sports Jacket

32



Data Mining for Pavement Management

Raw PMIS Data CS CS_Drop |Roadway |TRM TRM_DISP
18 -24|BI0035LK 422 15
8- 58 33[BI0035LK 424 0
Candidate Network-Level Selection Algorithm 53 5[BIO035LK 424 0.5
Project Identification (Project Type & Length) 56 26/BU0079BK 456 0.2
52 15|FM0112 K 556 0
. 20 -5(FM0112 K 556 0.5
Potential Project List with 20 1{FMO0112 K 556 1
* RoadwayID 47 31{FM0112 K 556 15
L il informaton 58 24[FM0112 K 558 15
* Historical Condition Drop Score 52 27|FM0112 K 562 1
35 -55|FM0112 K 562 15
‘ 53 11|1FM0112 K 564 0.5
Candidate Network-Level Rankjng Algorithm 47 7 FM0112 K 564 1
Project Ranking (Condition-Based & Impact) 48 16|FM0112 K 566 1.5
' 27 7[FM0112 K 568 1
28 -6[FM0112 K 568 15
Ranked Project List with
) ?Eﬁ"f;ﬁfnmoﬂ Texas Department of Transportation
s 90% 0/4/] & 2 465 “Good or Better” = £
Pavement Management Information Systems (PMIS): 47 2/ 0ff Z Z/
- = 2 T XA & H =~ A/ (distress score, ride score, actual distress
PM/Rehab Decision Support conditions, RM/PM/Rehab O A EHET & H 5)
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Data Mining for Pavement Management (Processing)

B € ] D E £ 1 7) K M N o 3 il s T ') W X Y z AR
1|08 DS  RDBEDID RD_POS TRM  TRMDIS 1165 1165 1165
; ;: i 2:;:;2::: : ;;Z _32 DATA MODIFCATION l GRAPH CREATION I GRAPHS WITH PAST YEAR
7] % 0 E0035LK N a2z 1
H 22 -17 EM03SLK N 42 13
c 2 22 m03EK N a2 s CLEAR DATA | CLEAR GRAPHS I
7 7% & BI0035LK N 424 05
EI0035LK N 424 1

S ottty proly Austin District, Williamson County, All Flexible, BI0035LK
10 % 25 BUOOTIEK N 458 02 100 ——
1 % -13 BUOOTSEKN 456 08 & R — =
2 100 7 BUDOTSEK N 458 13 - = - —————— ~
13 (3 -27 AMO112 KN 556 (] i —
14 4 -1 FMO112 KN 556 03 Lo
15 73 18 FMO112 KN 556 1 § w
16 47 28 PMOLIZKN 556 15 ¥ s
17 5 36 FMO11Z KN 558 0 | £,
i1 0 36 FMO112 KN g8 1 ©
i ] 32 FMOLIZ KN 558 1 »
20 € 34 PMOL12KN 558 15 £
z 100 0 AMO11Z KN 560 (] 10
2 £ 0 FMOL12KN 560 05 g
23 83 i 560 1 [ o3 1 13 o 03 1 1s
2 100 6 560 L8 s a2 sz a2 e 222 a2 222
25 100 51 562 [ i ocation
26 100 51 PMOL12KN 562 05
27 ] 29 FMOLI2KN 562 1 ——Boos R
2 ES -55 FMO112 KN 62 15
2 % 22 FMOLIZ KN 564 [

3 11 FMO112K 1 H 0.
if i; - ;Wji; :: sz f Austin District, Williamson County, All Flexible, BU0079BK
32 & ) 15 100 ——e
3 E se6 0 % ——— — e —
E 8 566 05 o =—g—
35 7 50 FMOLIZKN 566 1
3% 43 16 FMO112KN 566 15 . ™
37 € 50 FMOL112 KN 568 [ g
ES 0 € FMOLI2KN 3] 05 % 0
39 32 7 FMO11Z KN 568 1 -
40 3 -1 AMOL12 KN 3] 15 ©
41 7 0 FMO11Z KN 570 0 »
42 83 25 FMOL12KN 570 1 e
a3 7 35 FMO11Z KN 570 1 10
44 44 -31 AMOL12KN 570 15 G
a5 7 FMO112 KN 72 [ a2 o2 i
4 €3 -6 PMOL12 KN 572 0s Se s i
a7 €3 -2 PMOL12 KN 572 1 TR tocution
a8 51 37 FMOL12KN 572 15
43 95 14 FMOLI2 KN 574 0 —+—BU007SEL
50 93 -7 FM0397 L [ [
51 100 0 FMO3ST L 554 [
52 100 R [ [
T 100 P e4 5 Austin District, Williamson County, All Flexible, FM0112 K
] 10 H 03 100 —q
55 100 o 2 08 - ” ) = + o
56 100 0 FMO3STKN 556 [ & ¥ \ / y \ .
54 100 0 FMO3ST KN 556 0s | \ 7 -~ ;
= E -4 FMOITTKN 3 1 ™ — ‘ 7 r ¥ 8 % 7 g
5] B 5 FMOISTKN 556 13 R ! | £ — *
& ) 15 FMO48E K N 24 0 | F sl A X _J L N v. ‘ \
€1 100 31 FMO486 KN 24 05 - / o ¢
€2 100 31 FMO48E KN 524 1 = ¥ ¥
€ % -10 FMO486 KN 524 15 a2l T
& 100 0 FMO48E KN 526 [ »
&5 100 0 FMO486 KN 526 0s 0
3 51 .10 FMO4STKN I [ 0 . . ) .
M4 FEMO112 K (CS) . FMOT12 K (DS) - FMO112 K (RS) . Raw_data_RS . Raw_data_DS . Raw_data_CS PROJECT_DATA nstruction Budget JDETA

P8 K203t 244 g7

i
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Data Mining for Pavement Management (Processing)

Austin District, Williamson County, All Flexible, FM0112 K
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Data Mining for Pavement Management (Rules)

Austin District, Williamson County, RM1431
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CS Below 70 and Deteriorating Rapidly

Figure 3 An example Condition Score and Condition Score change graph produced by the first version of the algorithm
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Data Mining for Pavement Management (Rules)

Austin District, Williamson County, FM0972

Condition Score (CS)

J.G t : 4 \¥‘\
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All sections substandard below 70. TRM Location
Rapid deterioration at 540+1.5,
542+0.5,and 542+1.5

—4— FM097Y --+--- FM0972 PAST

Most sections substandard below 70 and
deteriorating rapidly. Just above 70 at

Below 70. but isolated section. Significant drop, but still well above 70. 550+0.5 and 550"'1:0: b‘_" deterior.aring
Al surro{mding o Deterioration is uniform so probably and surrounded by sections trending
above 70. Address with in-house typical wear and tear. Not poor enough for substandard.

Riutins Malitanamnca an immediate project. Vigilance section to

monitor for future 4-yvear management plan
in year 2 or 3.

Figure 4 An example of input provided by the District Pavement Engineer (DPE) using a Condition Score graph
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Data Mining for Pavement Management (Data Mining)

— Tree View
Rootnode
= Good Condition A
=Bad Child node
= Slo\':_' = :\,IE d]u_rn = FaSt - S].O\".' = .\Iedlmn - Fast Condition B
Yes No Yes Yes No No | Viglance Leafnode
Figure 6 Visualization of the final decision tree generated by J48 Classification A ccuracy: 93%
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Data Mining for Pavement Management

AREA 1 AREA 2 AREA 3 AREA 4 AREA 5 AREA 6
Project's PMIS Data Condition Score (CS) Condition Score Drop (CSD) Weighting Factor 0.5 VS 0.5 Final Result Distress Summation
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Step-by-Step Approach to DM

Source: Professor Sungjoon Cho (SNU Industrial Engineering, 2013)

(1) Education

o Understand data mining principles

o Formulate data-oriented thinking habit
(2) Brainstorming

o Discover topics from various disciplines (e.g., 20 data mining projects)
(3) Feasibility Analysis

o Data? Business impact? Analysis level?

(4) Data Collection and Analysis

no maybe
(5) Result Review and Update e m no
o Additional data required maybe \‘c;r/
es no ~\
o Review and correct data collection approaches _ 7
Improve data qualit >
e | |
o UI/UX development for better implementation o
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Issues on Data Mining

*

*

*

*

Source: Professor Sungjoon Cho (SNU Industrial Engineering, 2013)

very New: L e
100% Accurate? maybe =7
Possible only with Data, HW/SW Infra? _

i ? 3
What is the good model: \E\ N

Challenges of Data Mining
o Scalability, Dimensionality
o Complex and heterogeneous data
o Data quality
o Data ownership and distribution

o Privacy preservation
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