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About USC

* Founded in 1880 — 53 students and 10
teachers

* Undergraduates: 21,000

» Graduate and professional: 28,500

 Faculty (full-time): 4,624

* University Budget: $7.4 billion

« Sponsored Research: $1 Billion+

Astani Department of Civil &

Faculty Distinctions

8 MacArthur Fellows (genius grants)

84 Academy Members (Sciences,
Engineering, Medicine)

6 Nobel Prizes
10 National Medals
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Viterbi School of Engineering Nl

» Undergraduates: 2,985

* Graduate: 7,187

* Full time Faculty: 199

* NAE: 39

* NSF Early Career: 99

* NAl: 23

« Emmy Awards: 2

» Oscars: 3

» Research Expenditures: $183,000,000.00

Astani Department of Civil &
Environmental Engineering

* Inflection point is everywhere:
— Driverless cars
— Advanced robotics
— Not just advanced computer power but the power of

connectivity, sensors, GPS, gyroscopes
* Computers don’t provide only Al but artificial eyes, ears, hands,
feet....
— Many “knowledge economy” jobs are now within the
purview of machines like interpreting medical images,
doing legal research, finance jobs, etc....

— Many jobs are about to disappear under the rising tide of
technology
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UBS Trading Floor
2008
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Don’t believe me?

UBS Trading Floor
2016
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Data Minig framework for Construction

Processes

 Construction managers often rely on
past experiences to be able to perform
their daily tasks.
— How can we build knowledge base from

previous projects?

 Construction industry is facing an
explosive growth in its capabilities to
both generate and collect data.

— The construction industry is starving for
knowledge while it is drowning on data.

Astani Department of Civil &
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Data Mining framework for Construction =%=
Processes

» Fort Wayne — IN: Flood Control Project
— Phase I: CTRL-EAST, $4,488,450.21, 11/1/95-10/23/98

Phase II: East-North, $12,107,880.46, 1/6/97-11/5/98

Phase III: CTRL, $ 6,018,981.54, 9/14/98-8/6/99

Phase IV: West, 5/28/99-
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Data Mining framework for Construction %=

Processes

¢ Results from C4.5 Decision Trees
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Data Mining framework for Construction
Processes

» Ground penetrating
radar is a good
invest
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Timely identification of
penetrations and embeds

e L.F. Driscoll - ADEPT

Astani Department of Civil &
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Hangers Slab Penetrations

1 day per floor
Elimination of errors
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From Turner
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Construction Process

Turner
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Text Integration Model

Object: Light Fixture (IFCLightFixture)
Class: Electrical

* Classification
— Classes are defined in the %
model.
— Project documents are classified.
* Retrieval and Ranking

— Object data are extracted from
the project model and used as
input.

— Relevant documents are
identified, ranked, and retrieved.

* Association

— Selected documents are linked
to project model objects.
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Document Representation

= Project documents are represented as vectors in a multi-
dimensional space.

= V\ector coordinate values are defined by the index terms weights.

= Project document collection can be representedasamxn
matrix.

= Project document collection is parsed and indexed.

d1 = (0.9, 0.7, 0.3, ..., 0.0)
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Implementation of the Integration Model

= Model-based system used for validation and proof of concept
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= Number of Objects visible in a picture is
large
— Construction of Perelman Theater,
2002
— Range: 0 to 300, Mean: 45.4
(objects/picture)
— Mode: 20, Standard Deviation: 71
— Average number of links/project >
45,400
= Labeling is not enough
— Example
— W.E. O’ Neil Casino Project image
— 53 objects
— Engineer’ s labeling: domesticwatermains.jpg

— Complete label:
steel_column13+steel_column22+steel_beam09+steel_beam10+steel_beam11+...+concr
ete_column05+concrete_column08+...+steel_roof02+...

Astani Department of Civil &
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Video
Inspection Pictures from RedZone

Digital Image Analysis
& Computer Vision
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Defect Types

[pe—r— According to Pipeline Assessment and Certification Program
- (PACP)
C o s ee e
Y. TLotageel
Mg Doty Fracare Brosen
foww
c"“ \ ffne
v s @ Owtecte
Crodcrwnt p
-
bt P
Lewyg F whorw — ) .'..:0_
Pt B [ — -
bt Aegam
Coratraetan Cutes be Operation &
Warmeracce Dvteon
T [Fere Ompamie
Auswra (ww ot L AR [ S

School of Engineering

Wt vl crargm

Astani Department of Civil &
Environmental Engineering

School of Engincering

2/7/24

14



» The Pareto Principle (80/20 rule)

Defective to Healthy Pipe Length
(South Region of PWSA)

acad D Defect Defect
e : Detection Interrogation ¢

Defect
Classification

1st Level

Classifier :

Mth Level
Classifier

-------------------------------

| rDefective Length m Non-defective Length ‘

Focus on the problem assets or assets of interest
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CYBORG SPY-BUGS!
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Laser Scanning and Imaging Technologies

for Generating 3D as-built Models

* A laser scan beamed in
360 degrees to generate a
cloud of points of the
scanned area in 3D

» Today we have sensors
with mm accuracy,
millions of points per
scan, and acquisition rates
well below one minute per
scan
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3D Model Created From Point Cloud
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Data segmentation and classification
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Source: Construction Robotics

Astani Department of Civil &
Environmental Engineering

17



2/7/24

Bricklaying Robot SAM
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Demolition Robot
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ICON Example
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ICON Example
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Artemis: Landing Humans On the Moon
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